19, — The Eehinoderme Fauna of South Africe — By llupert Lyvax
Crark.  (With Plates VIH--XXIIL)

INTRODUCTION.

Knowledge of the Echinoderin fauna of South Africa has not kept
pace either with our zoological knowledge of the region or with our
knowledge of echinoderms in general. The literature dealing with
it is scanty and scattered and there are vast stretches of coast line
where no collector has yet heen. During the years preceding the
voyage of the Challenger, a few echinoderms taken at the Cape of
Good Hope came into the hands of zoologists in Europe but prior to
1875, there were scarcely thirty species recorded from the region;
with the exception of one comatulid and three or tour holothurians,
these were about equally divided among the sea-stars, brittle-stars
and sea-urchins. The visit of the Chalienger marks the real begin-
ning of our knowledge of the echinoderm fauna of South Africa.
During her stay of seven weeks at Cape Town, her naturalists col-
lected 23 species of echinoderms of which about half were new to
seience. At stations [4] and 142, just off the Cape, I8 additional
species were taken of which half were new. The reports on the
echinoderms taken by the Challenger are in every case monographic
and it 1s possible to deternine from them the species known from
the Cape region during the -eighties” including the Gazelle collection.
We find there were all told some R0 species listed but not all of these
were reliable records, so that it is safe to say the number of echino-
derms actually known from South Africa at the close of the nineteenth
century was not in excess of 75 species. There were about thirty
additional species recorded from Mozambique, but many of these
were improperly identified and for this, and similar reasons, it is
hard to say how many vahlid species really were known from that
Portugese settlement.

The early years of the present century saw a great advance in the
collecting and study of the echinoderms of the South African region.
The Valdivia made a short stay at Cape Town and several of the
Antarctic exploring vessels have stopped there. A German expediton
collected at Angra Pequena DBay in 1905-05 and also secured material
at the Cape. The holothurians of this collection were reported on
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by Britten (1910, Schultze’s Zool. Anthrop. Erg. Forsch. Siudafrika,
vol. IV, pt. I, pp. 239-243) but the other echinoderms served for a
very important paper by Diderlein, in the same series of reports
(1910, pp. 245258, pls. 1V, V). He gives lists of the sea-stars, brittle-
stars and sea-urchins recorded from South Africa up to 1910 and
including his own new species of which there were three, More
detailed reference to these lists will be found beyond (pp. 257, 310
and 3606). )

In 1897, the Cape Departinent of Agriculture began an investiga-
tion into the marine resources of the colony and accumulated a large
amount of very valuable material, a portion of which was finally
sent to the British Museum for identification. Bell’s reports on the
echinoderms appeared during 1904 and 1905 and were a great dis-
appointment to students of the group, they are so brief and summary.
Many species whose occurrence at the Cape warranted an interesting
discussion are listed with scarcely any comients and even the new
species are described very briefly and inadequately. A. H. Clark
(1911, Proc. U.S. Nat. Mus., vol. 40, p. b) has already commented
on this unfortunate state of aflairs so tar as the erinoids are concerned,
but the reports on the sea-stars, brittle-stars and sea-urchins are on
the same plane. No report on the holothurians was published.

Early mn 1916, Dr. Péringuey sent to me the collection of Echino-
derms which had accumulated at the South African Museum, sub-
sequent to Bell's reports.  With this collection as a basis I have heen
able to prepare the present report on the Echinoderms of South
Africa. 1 have included not only all the species examined by me
but all species recorded by previous writers, unless the validity of
the record was so dubious as to warrant its rejection. The collections
seut me have been largely made by the Cape Government vessel, the
Pieter Faure, and include a considerable number of deep-water species,
some hauls of the dredge or trawl having been made at depths of
Y00—1000 fms, These deep-water hauls are of very great interest.
Excepting the holothurians the material is in excellent condition.
Much of that taken along shore, particularly Mr. K. H. Barnard’s
collections, has very interesting and valuable data on the labels,
with reference to habitat and colour in life.

The area included in this report extends from Mozambique on the
east coast around to Mossamnedes on the west, and outward to the
thousand-fathom line. Of course, the collections hitherto made only
represent isolated wnd  wiaely separated spots i this vast area.
Something like four thousand miles of coastline is included but
excepting hetween Cape Town and Durban, there are not halfa dozen
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places on all this reach of shore where collections of echmoderms have
been made., As u matter of fact we know neothing of the western
coast of South Africa from Cape Town to Mossamedes, yves even to
the mouth of the Congo, excepting ouly Saldanha Bay and Angra
Pequena Day. [t was only at the earnest request of Dr. Péringuey
that I consented to include Mozambique, for so far as the echino-
derms are concerned that region ix distinctly Indo-Pacific and has
a very different fauna from that of Natal and Cape Colony. 1
think this will be clearly shown in the following discussion of the
South African fauna.

For the privilege of preparing this report and for the honour
done me in entrusting these valuable collections to my cave, it gives
me pleasure to express my sincere thanks to Dr. Péringuey, who
has spared no pains to assist my work in every possible wayv.

Museum of Comparative Zodlogy,

Cambridge, Mass., U.S.A,
August 1, 1922,
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THE ECHINODERM FAUNA OF SOUTH AFRICA.

The collections of the South African Museum entrusted to my
charge contained 1854 specimens of echinoderms, representing 157
species.  Of these 52 seem to have been hitherto nndescribed and
one of these represents a new genus (Spatagobrissus). It has also
seemed desirable to establish a new genus (Tropholampas) for the
remarkable httle sea-urehin called by Studer Catopygus loveni, and
another genns (Dictenophinra) is instituted for a small group of
brittle-stars ot which Ophiura carnea Ltk. is the tyvpe.

In addition to the 157 species of the present collection, there are
valid records for B9 other species, so that the present report includes
216 species, or more than double the number known from this region
twenty years ago. The importance of the work done by the PIETER
Faure and the South African Museum during the past twenty years
could scarcely be better emphasized than by that simple statement
of fact. Of the 216 species treated herein, 118 are strictly littoral,
occurring in less than 20 fms. of water, while 23 are abyssal, occur-
ring only beyond the 600 fms., line. The jemaining 75 species may
be called continental.

Of the 118 littoral species, 45 are endemic and 2 arve, if not
actnally cosmopolitan, of such wide distribution that they may be
ignored i considering the origin of the echinoderm fauna. Of the
remaining 71 species no fewer than 66, or Y39/, are species of the
Indo-Pacilic region or at least of the western Indian Ocean. Ouly
three seem to have an Atlantic origin and only two are distinetly
austral.

Of the 75 continental species, on the other hand, 50 are endemic
and % are of too wide a distribution for constderation, while of the
21 remaining only 4, or 19", arve of Indo-Pacific affinities, while
10 are austral and 7 are Atlantic Ocean forms. The abyssal fauna
is like the continental except that of the 23 species only 5 are
endemic. There are 6 of very wide distribution and of the remaining
12, only two, or 170, are Indo-Pacific, while 2 are austral and 8
are Atlantie,

These figures show at a glance what a highly characteristic fauna
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South Africa possesses, but this will he more evident if we first
see what the relation is between the Mozambique fauna and that of
the Cape. Of the 216 species here listed. 59 occwr at Mozambique;
of these, 32 or 54", are not known from south of that district and
5 others are not known south of Delagoa Bay, and 12 others either
are not known west of Durban or the records for them on the Cape
Colony coast are dubious. There are then only 10 species common
to the South African coast and to that of the Mozambique region.
On the other hand, of the 59 species occurring at Mozambique, 50
occur at Zanzibar or further northward und 5 others are known from
some other part of the Indo-Pasific region. Examination of the list
of ten species common to Cape Colony and Mozambique shows that
one (Tropiometra carinata) vanges from Zanzibar, avound the Cape of
Good Hope to Brazil and the West Indies, and another (Parechinus
angulosus) is one of the endemic species of the Cape, which apparently
has extended its range northward along the coast far enough just
to reach the Mozambique region. Still another (Asterina exiguua) is
very common in southeastern Australin and may possibly have reached
Mozambique via Cape Colony. The records of the remaining seven
species, like Oreaster mammillatus and Ophiocnemis marmorata are
based on’ single specimens or single instances or on old unreliable
Museumn specimens, so that there are not more than two or three
species of echinoderms which can really be called common to both
Cape "Colony and Mozambique. As already pointed out 55 of the 59
species listed from Mozambique are characteristic Indo-Pacific species
so that there can he no question in what zodgeographical region the
Portugese colony helongs.

If we subtract from the 216 species included in this report. the
32 species not known from south of Mozambique, we shall he able
to emphazize better the peculiarities of the Nouth African fauna.
Of the 184 species of echinoderms known fiom south of Mozambique,
no fewer than 100 or 54 °, are endemic, certainly a very large number.
Not quite half (86) of the species are littoral and 45 of these are
endemic, while only 7 seem to belong to some other than the Indo-
Pacific fauna. Even the 45 endemic forms as a rule show their
affinity to some Indo-Pacific species. The httoral echinoderms of
South Africa then seem to have come from the east but with the
passage of time have become very largely specifically differentiated.
The additions from the west have been so exceptional (Ophiothrix
fragilis for example) as to be conspicuons.

‘When we examine the continental und abyssal faunas however we
find a striking difference. There are 98 species in this combined
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gronp and of these 55 are endemic, about the same percentage as
among the littoral species. But the remaining 43 species show very
little Indo-Pacific connection. Only half a dozen are really species
of that region, while at least [5 are from the Atlantic and a dozen
wore are distinctly austral.  The remainder are more or less cosmo-
politan.  When we examine the 55 endewmic species we find that
their nearest velatives are very largely Atlantic Ocean or West Indian
forms or at least they helong in genera ocemring in the Atlantic.
[t seems clear then that the deeper water fauna of the Cape region
has not come in from the east but has largely come from the west
and north, with the addition of a considerable austral element, the
significance of which is not clear.

Examination of a chart showing the ocean currents on the coasts
of South Africa suggests that they have been a determining factor
in the development of the echinoderm fauna of the region. The
warm Agulhas current has brought the shoal water Indo-Pacific
fauna clear to the Cape itself but the further south and west this
fauna has been carrvied the more it has become modified until no
truly Indo-Pacific species occurs at the Cape itself. The Benguela
current flowing northward along the western coast has effectually
prevented any influx of northern littoral species from the Atlantic.
The few notable exceptions such as Ophicthriz fragilis and Ophioderma
leonis (an endemic species of a West Indian genus) may perhaps be
accounted for as the result of artificial introduction, for example on
the foul hottom of a sailing vessel. [t is worthy of note that the
cold winter water at the Cape. westward of the bend in the Agulhas
current, has acted as a very eflective barrier in preventing any con-
siderable extension of the echinoderm fauna of Natal and southeastern
Cape Colony up the west coast. The west coast fauna as revealed
by collections at Saldanha Bay and Angra Pequena is a small one
made up of ahout sixteen species, of which only one (Parechinus
angidosus) is known from east of Algoa Bay.

On the other hand the great surface currents seem to have had
little to do with the development of the deeper water fauna, which
seems rather to suggest changed continental boundaries. The very
evident relation of this fauna to that of the North Atlantic and the
West Indies is difficult to account for with the present ocean depths
and their boundaries as they are to day. Moreover the distinct and
considerable austral element suggests the possibility of former con-
tinental lines to the south very different from those of to day. And
finally the considerable percentuge of widely distributed, if’ not cos-
mopolitan, species, such as those occurring in the North Pacific,
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indicates the lapse of a long time since this deep water fauna
entered the South African region.

Perhaps the conclusion is niore sweeping than the facts warrant
but the impression left by the study of the South African fauna is
that the region south of Delagoa Bay now forms a very distinct
zobgeographical region, only superficially connected with the Indo-
Pacific region to the north and east, und quite isolated from any
other region: that its original echinoderm fauna was common to a
large continental area to the northwest in the Atlantic and to the
southward ; and that its present day littoral fauna has moved in from
the northeast under the influence of the Agulhas current, but res-
tricted by the cold winter water from the southeast.

SEA-LILIES. CRINOIDEA.

The erinoids form a very insignificant part of the Echinoderm
fauna of South Africa. They were listed in 1915 by Mr. Austin
Hobart Clark (Deutsche Sud-Polar Exp.: Zoologie, vol. 8, p. 163)
who gives three species as occuring along shore in 0-30 fms. and
two species as occuring in deep water, 250-450 fms. The col-
lection of the South African Museum (45 speciinens) contains four
of these five species and also four species not known hitherto from
the South African region. Of these, one is from comparatively shal-
low water (90 fms.) but the other three were taken by the PIETER
Favre only in depths of 900-1000 fins. It is interesting to see
therefore that the South African crinoids fall into three groups of
three species each, an -‘abyssal” group of two stalked forms and a
five-armed comatulid, a ‘‘continental” group of comatulids and a
“littoral” group of comatulids.

Of the abyssal group, one (Monachocrinus coelus) appears to be a
new species of a genus previously known from hoth the Atlantic and
Indian Oceaus. A second species (Bythoerinus chuni) was hitherto known
only from the western part of the Indian Ocean near the Somaliland
coast in something over 900 fins.  The third species (Pentametrocrinus
varians) was hitherto known only from the northeastern Indian
Ocean, the vicinity of the Philippine Istands and southern Japan, in
3611050 fins. [t is interesting to note that the VaLDiviA took an
as-yet-undeseribed species of Pentametrocrinns in the same region
where Bythocrinus chuni was taken, but i shghtly shallower water.
The Pierer FAure found the two genera at the same station.

Of the three continental comatulids, one (Liparometra multicirra)
appears to be an undescribed species of a wide-spread East indian
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group, while the other two are also apparently endemic species of
East Indian genera.

The three littoral spectes are of particular interest in connection
with questions of geographical distribution, One (Cominia occidentalis)
is a peculiar, endemic species of a genus known otherwise only from
Korea Strait in 170 fns, while a second (Comanthns wahlbergii), also
endemic, finds its nearest relative in a South Australian species.
The third South African littoral comatulid is the wide-ranging Tro-
piometra carinata, which occurs from Zanzibar, the Seychelles and
Mauritius, southward around the Cape of Good Hope and thence
northwestward to St. Helena, the coast of Brazil and the extreme
southeastern West Indies. The genus is otherwise distinctly East
Indian.

It is evident therefore that the South African crinoid fauna is
essentially East Indian in its relationships and no doubt in its origin
also.  The only exception is the Comanthus which is closely allied to
a species known only from southern Australia in shallow water.
This clearly hints at a common origin for the two and suggests
mteresting speculations.

In the following key to South African crinoids, 1 have used only
the simplest and most obvious characters. There are two reasons
for this: first, Mr. Austin Hobart Clark, in his most useful work on
the Crinoids of the Indian Ocean (1912, Kchinoderma of the Indian
Musewmn, pt. 7) has given admirable keys to the families and genera
and it is therefore quite superfluous for me to repeat his work;
second, the South African species of Cominia is so unlike the Coman-
thus that 1t is not feasible to fit them into the same section ot a brief,
artificial key and 1 have therefore ignored their family relationship.
Consequently the following key is absolutely artificial and does not
give the natural sequence of the species. a sequence which is followed
in the subsequent pages. The number of species involved is, however,
so small that little inconvenience will result from the inconsistency.

Key to the South African Species of Crinoids.

Stalk present.
Only one or two short discoidal segments at top of stalk, immediately below
calyx . . . . 5 Bythocrinus chun.
More than a dozen short discoidal segments at top of stalk

Monachocrinus coelus.,
Stalk wanting (Comatulids).

Arms 10 or more.
Cirri numerous, 35—40.
Cirrus segments few, 14—18 . . . Comnia occidentalis.
Cirrus segments many, 30—36 . : Liparometra multicirra.

- — e — - ——
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Cirri not so numerous, 12—30.
Cirrus segments few, 12—20.
Mouth excentric; basal pinnules of arms with terminal comb
Comanthus wahlbergi.
Mouth central; no terminal combs on pimnules.
Arms 10, more or less compressed; arm-segments beyond
middle of arm, short, the distal portion more or less rough
and projecting . . Tropiometra carnata.
Arms 10, or more in 'ulnlts not compressed; arm-segments
beyond middle of arm not short with the distal portion
more or less rough and projecting  Pachylometra sclateri.
Cirrus segments numerous, 60—63 . Crotalometra magnicirra.
Arms only five. . o c . . Pentametrocrinus varians.

BOURGUETICRINIDAE.
BYTHOCRINUS CHUNI,

Rhizocrinus chuni Doderlein, l‘)OT QIBOGA Stalked Crinoids,
p- 14, fig. 6: , fig. 5.
Rhizocrinus (Bythocrinus) chuni I)odmlem, 1912,  Varpivia
Stalked Crinoids, p. 14, pl. 3.

The specimens of Bythoerinus in the collection all lack the arms,
and only two have the calyx still intact. The best has the stalk 47 mm.
long and half a millimeter thick at the top: the calyx is 3 mm.
high and rather more than 15 mm. in diameter at the top. All
the specimens are white. They answer so well to Diderlein’s descrip-
tion and figures of his specimens from off the Somaliland coast, that,
in spite of their imperfect condition, their identity seems suve.

PieTER FAURE. 1'7'350 Cape Point. N.86 E., 43 miles. 900—1000
fms. Gray mud. 4 specimens.

MONACHOCRINUS COELUS, * Sp. nov.
Plate VIII. Fig. 1.

~

Fragment of upper part of stem present, not quite 7 mm. long,
about ‘30 mm. in diameter at hroken end, a very little thicker where
it joins calyx; it ix made up of 29 segments of which the topmost
12 are very low and discoidal. the height about one-fifth or one-sixth
the diameter: the next six are discoidal but successively higler: the
nineteenth is nearly, and the twentieth quite, as high as thick, and

* xochog = hollowed, in reference to the slightly concave lines of basals and
radials.
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the remainder are much higher than broad (the 29th is three times
as high as thick), smooth and cylindrical.

Basals completely fused into a truncated cone, about half a milli-
meter high, nearly half a millimeter in diameter, where it joins the
radials, and about one-third of a millimeter where it joins the stem.
Seen from the side, the lateral margins of this cone are distinetly
though very slightly concave.

Radials 5, about ‘75 mm. high: the upper (distal) diameter of the
cup they form is one millimeter. Seen from the side, the lateral
margins of this cup are distinetly though slightly concave.

I Br, about 110 mm. long and -85 mm. wide, very little wider
distally than proximally. The lateral margins are very slightly
thinned and flaring. The median line is not at all carinate but is
barely elevated on the distal two-thirds of the plate.

I Br,, the axillary, is remarkably low and wide: it measures about
‘85 mm. in width, but is only about 60 mm. high, even in the
median line where it is slightly higher than at the sides. The lateral
portions are flat, in contrast to the middle, but are hardly flaring.

The brachials are about twenty in number; the lowest is about
40 mm. wide where it joins the axillary but is only about 35 mm.
at the distal end, and that is the approximate width of the following
segments.  The brachials are arranged in pairs, *75—80 mm. long,
the total length of the arms, from axillary to tip being about 8 mm.
The latero-distal margin of the distal brachial of each pair is
slightly projecting and overlapping, first on the outer side of the arm
(second brachial), then on the inner (fourth), and thus in regular
alternation, but the projection is much too slight to give the arm a
serrate or even a rough appearance.

Colour, nearly white.

P.F. 17350. Cape Point N. 86> K., 43 miles. 900-1000 fmms. Gray
mud. 1 specimen only. Holotype South African Museum, no. A 6434,

This is a most interesting little crinoid, clearly a Monachocrinus,
but differing from all the previously known members of the genus
in the very wide, low axillaries, and in the slightly concave radials
and basals. These two characters taken in connection with the
large number of discoidal columnars and the structure of the arms,
make the species easily recognizable. As the genus is known from
both the Atlantic and Indian Oceans, its occurrence off South Africa
is quite natural.
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COMASTERIDAE.
COMINIA OCCIDENTALIS.
A. H. Clark, 1915, Deutsche Siud-Polar Exp.: Zool.,
vol. 8. p. 164 pl. 10.

This little comatulid is a most perplexing form, for while the
general appearance is quite like o comasterid, the central mouth
and excentric anal tube combined with the absence of terminal
contbs on the basal pinnules completely conceal the family relation-
ship.  Mr. Clark in his original description savs: “Die Zilne des
Endkammes sind so wenig entwickelt duss sie bei gewdhnlicher
Untersuchung nicht auffallen.” 1 have failed to detect the combs
even with the aid of a magnification of 70 diameters, in either
alcoholic or dry material. It is true that with high magnification,
on dry pinnules an uneven margin can be found at the tip, but it
is not enough to consider even as a rudimentary comb. In view of
this absence of combs and the central position of the mouth, it is
hard to see why this species should be considered one of the Co-
masteridae but in deference to Mr. ALl Clark’s much wider expe-
rience and greater knowledge of the group, I leave it where he
has placed it.

Some of the PIETER I'AURE specinens are a little larger than those
of the Gauss and there are some trivial differences. The ciri are
about XL, 16-18, and the longer ones measure 12-15 mm, The
dorsal interradial perisome has calcareous plates more or less abun-
dant but it is not “‘heavily plated”. The three lower pairs of pinnules
are approximately equal. Genital glands occur out as far as the
twentieth pinnule. The color is yellow-brown with no trace of olive.

The Gauss specimens were taken in False Bay (west side, Simon’s
Bay) while those of the PieTeEr FAURE, it is interesting to note, were
collected well up on the Atlantic coast of Cape Colony,

P.F. 14905. Saldanba Bay, Cape Colony, 10-1% fms. Sand and
mussel-beds. 16 specimens.

COMANTHUS WAHLBERGIIL.
Plate VIIL. Fig. 3.

Alecto wahlbergii J. Miiller, 1843.  Arch. f. Naturg.,Jahrg. 9, vol. 1, p.131.
Comanthus waldbergii A. H. Clark. 1911.  Proc. U.S. Nat. Mus.. vol. 40,
p- 17.

Actinometra parvicirra Bell, 1905. Mar. Inv. South Africa, vol. 4, p. 141.

It is interesting to uote, although the fact may not be of any
significance, that the distribution of this characteristicalty South
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African species is fromm Simon’s Bay, eastward to the Tugela River,
Natal, while the preceding species seems to range rather from
Siinon’s Bay westward and northward. This apparent difference of
distribution may however be guite unreal and due only to our present
ignorance.

P.F. 18282, Simon’s Bay, False Bay, Cape Colony, 8-10 fis
Rocks. 3 specimens.

MARIAMETRIDAE,

LiPAROMETRA MULTICIRRA, * Sp. now.
Plate VIII. Fig. 2,

Disk about 23 mm. across, very deeply incised: arms about 85
mim. long but they are not quite equal and some scarcely exceed
75 mm. Disk membrane full of crowded, small, calcareous plates.
Centro-dorsal large, thick, dorsally flat or a little concave, 6 mm.
in diameter; bare dorsal area, nearly 4 mm. across. Cirpi XLIII,
30-36, cylindrical at base, but compressed distally; the segments
7-10 have the length about equal to or even a little exceeding the
diameter, but elsewhere the greatest diameter exceeds the length;
beginning usually with the tenth or eleventh segment, but on some
cirri further out, there is a median, dorsal elevation, at first rather
blunt but soon with a short compressed tip or even a sharp point;
on the last segment this becomes an opposing claw as long as half
the diameter of the segment; terminal claw longer than last segment,
very sharp.

Arms about 50, all but two broken and detached from disk at or
near hase: arm-segments nwmnerous, exceeding 150, the distal ones
being quite short. Division series all 2, well-separated, rounded and
smooth. First syzygy between brachials 3 and 4 of the free arm;
second syzygy far out, usually after an interval of more than 20
segiments and often 30-40, rarely before segment 20; subsequent
syzygies few and at very wide intervals. Low and relatively incon-
spicuous synarthrial tubercles occur on all the division series.

Lower pinnules not noticeably larger on outer side of arm than
on inner. P; (P, similar) about Y-10 mm. long, consisting of 17-21
segments, all but the basal three longer than wide and all but the
basal five or six, cylindrical. P, and P, very similar but noticeably
larger, 12-13 mm. long, with 24-26 segments, P, and P. similar
to P, and approximately equal, or a lttle smaller and with 1-3
fewer segments. P, and Py distinectly smaller, about equal to P;.

* Multicirrus = having many cirri.
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Succeeding pinnules somewhat smaller, about 7 mm. long. Al the
basal pinnules are moderately stout at base but taper to a slightly
flagellate tip, which is not however very slender.

Colour. pale fawn with the oral surface of disk and arms very
dark brown, almost black: margins of food grooves on disk, black.

P.F. 12157. Durnford Point, Zululand, N.W. 3/, W. 12 miles.
90 fins.  Broken shells. 1 specimen. Holotype, South African Museum,
No. A 6435.

[t is with no little hesitation that | put this fine new comatulid
in the genus Liparometra, but as P, and Py are of approximately
equal size, 1t seems to me clear that it cannot be placed in either
Dichrometra or Lamprometra, as those genera are diagnosed by their
founder. Mr. Austin U, Clark. 1 am somewhat inclined to question
the desirabihty of recognizing these three very closely allied genera.
but here again I must defer to the much wider experience of my
friend. The present species is, I think, quite distinet from any pre-
viously known form, as the large number of arms and cirri, with
their numerous segments, are quite characteristic. The few and
widely spaced syzygies is also a noticeable feature.

TROPIOMETRIDAE.
TROPIOMETRA CARINATA.

Comatula carinata, lLamarck, 18316, Anim. s. Vert., vol. 2, p. 534
T'ropiometra carinata, A. H. Clark. 1907. Smithson. Mise. Coll., vol. 50,
p. 3.

Antedon capensis, Bell. 1905. Mar. Inv. South Africa, vol. 4, p. 139 pl. 2,

The distribution of this species iz of considerable interest. 1t ranges
from the Sevchelles, Réunion, Mauriting and Zanzibar southward to
the Cape of Good Hope and thence northwestward to St. Helena,
Brazil and the southernmost West Indies. It is true that Mr. A H.
Clark considers the specimens from the latter regions specifically
distincet from those taken on the east coast of Africa, but a prolonged
comparison of specimens from Tobago, B. W, L, with individuals of
the same size from Zanzibar has satisfied me that the supposed differ-
ences do not exist,

The specimens from the South African Museun are not notable,
except that the smallest (12405-c) has the arms only 20 mm. long,
and, like specimens from Tobago of a similar age, the colors are pale
vellow and pink-purple.

Mozambique: low tide. Nov. 1912. K. L. Barnard coll. 2 specimens,
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Delagoa Bay. Portugese East Africa. Oct. 1912, K. H. Barnard coll.
1 specimen.

P 12405—c.  ltongazi River, Natal, N.W. 3/, W.0 & miles. 25 fms.
Sand and stones. 1 young specimen.

THALASSOMETRIDAE.

* CROTALOMETRA MAGNICIRRA.

Antedon magnicirra, Bell, 1905. Mar. Inv. South Africa, vol. 4, p. 141 ; pl. 4.
Crotalometra magnicirra, A. H. Clark, 1909, Proc. Biol. Soc. Washington,
vol. 22 . 80.

This species is not now in the South African Museum, the original
specimens having apparently all been retained at the British Museum.
It was taken in 300-450 fms., 15-20 miles ofl' the coast of Cupe
Colony, near East London.

PACHYLOMETRA SCLATERI.
Antedon sclateri, Dell, 1905. Mar. Inv. South Africa, vol. 4, p. 140; pl. 3.

Pachylometra sclatere, A. 11 Clark, 1909. Proc. Biol. Soc. Washington,
vol. 22, p. 21,

This characteristic species is represented in the present collection
by an armless adult specimen and a number of quite young indivi-
duals. The latter were rather puzzling owing to the small centro-
dorsal and the relatively long I Br seriex, and the presence in every
case of just ten arms. On the other hand, the cirri are essentially
like those of the adult (XV-XVI, 15-17) and the | Br series and
lower brachials are distinetly wall-sided and in close apposition.  The
radials are conspicuous, the height being equal to half the breadth,
while in the adult specimen they are not only completely concealed
but even [ BRr; is barely visible. The adult specinien has the calyx
about 12 wun. in diameter and the ci 18-20 mm. long, while the
young ones are only 2 mm. in diaumneter through calyx and the cirri are
but 4-0 mm. long. It is to be regretted that the condition of the
adult does not permit of a full description for Bell’s account is utterly
inadequate. In the young specimens, Py is stifl, erect with 7 seg-
ments and P, is similar. P, 1s a little longer, with Y segments;
Py, the same. Py (and P.) is a bttle longer, with 11 segments and
is more flagellate at the tip. Subsequent pinnules are shorter.

P.F. 12872, East London, Cape Colony, N. 15 miles. 310 fins.
Mud. 1 adult specimen, with arms all broken off.

* Those species marked with an asterisk are not represented in the South
African Museum collections,
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P.F. 12884 East London, Cape Colony, N. 15 miles. 310 fms.
Mud. 1 young specimen.

P.F. 183227, Cove Rock, near East London, N.W. 3, W., 13 miles,
30~130 fins, Coral rock. 13 young specimens.

PENTAMETROCRINIDAE.
PENTAMETROCRINUS VARIANS,

Eudioerinus varians, P. H. Carpenter, 1882, Jour. Linn. Soc., Zool.,
vol. 16, p. 496, 1888, CnaLLENGER Comatulae, pl. VILI, figs. 3-7.
Pentametrocrinis variuns, A. H, Clark, 1908, Proc. Biol. Soc. Washington,
vol. 21, p. 135,

Although this specimen lacks cirri and has all the arms broken,
it is so ximilar to specimens of varians from southern Japan, with
which 1 have compared it, that I do not doubt it belongs to that
species. The nearest point to South Africa at which the species has
previously heen taken is near the Andaman Islands in the north-
eastern Indian Ocean.

P.F. 17351. Cape Point, N. 86° K., 43 miles. 9001000 fims,
Grey mud. 1 specimen.

SEA-STARS. ASTEROIDEA.”

The sea-stars form a very large and important part of the South
African Echinoderm fauna. They were listed in 1910 by Diderlein
(Schultze’s Zool. Anthrop. Krgeb. Forschungsr. Sudafrica, vol. 1,
pt. 1, p. 246) but he did not include species occurring only at depths
over 278 fins. (500 m.) nor did he extend the South African region
to include Mozambique. His list includes 30 species, but two are
synonymous (Astropecten capensis and pontoporaeus) and one (i e.
Sladen’s record of _dsterina guanic) is probably due to a mistaken
identification or a misplaced label. The collection sent me from the
South African Museum contains D1 species but of these only 14
are in Déderlein’s list. There are however 9 additional species pre-
viously recorded from Mozambique or from deep water ofl South
Africa and hence not listed by Doderlein which fall within the scope
of the present report, which thus includes 74 species; 13 seem to
be new to science and are here described for the first time.

* After this section was ready for the press I had the pleasure of a visit from
Dr. W. K. Fisher, the well-known authority on sea-stars, who very kindly ex-
amined many of the specimens and permitted me to profit by his wide knowledge
and sound judgement. For this help I beg to offer him herewith my best thanks.
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Of these 74, 35 ave truly littoral occurring in water less than
twenty fathoms deep, while 9 are strictly abyssal, occurring only
in depths beyond 600 fins. The remaining 30 species may be classed
as continental.

Of the 35 littoral species, 13 are endemic so far as our present
knowledge goes: as 10 of these have been known for a considerable
time and have not yet been reported from elsewhere, it is probable
that they arve truly characteristic forms. Of the remaining 22, 18 are
East Indian or Indian Ocean species, of which 15 were previosuly
known from the east coast of Africa, north of Mozambique. There
are two littoral species (Asterina calcarats, Henricia ornata) which
occur on the shores of the southern end of South America, but both
these cases require further investigation:; each belongs in a genus
in which specific limits are ill-defined. There are also two littoral
species known from the coasts of southern Australasia: one of these
(Coscinasterias calamaria) is a well-defined species and its occurrence
at Mauritius has long been known; it is unquestionably a valid link
between the littoral faunas of Australasia and Africa; the other
species liowever is the dubious Henricie ornata, a name under which
several species are perhaps involved. Of the two remaining South
African littoral species, one is the rare and little known Culcita
veneris, originally from St. Pauls Island, southern Indian Ocean, and
since recorded by Bell only, fromn Cape Colony; the other is the
northern starfish, Marthasterias glacialis, whose occurrence at the
Cape no longer admits of doubt. It is of importance to note that
12 of the littoral seastars here listed as South African, are not
known from south of Mozambique and there are two or three others
whose occurrence south of that point is known from only a single
record.

Of the 30 Continental species, 20 appear to be endemic, but 12
of these are here described as new and muy later be found elsewhere.
Nevertheless the Continental fauna is very characteristic for in
addition to the endemic forms, three are known only from the
Kerguelen reg:ion. There are three species hitherto known from the
Atlantic, two from the East Indian region and one from Australia.
The thirtieth, one of the most remarkable members of the Conti-
nental fauna is Ceramaster patagonicus, which occurs not only in
South American waters but along the Pacific coast of North America
to the region of the Commander Islands in Bering Sea. One of the
Atlantic members of this fauna (Diplopteraster multipes) has an equally
remarkable range, as it occurs in the North Atlantic from about
35° North to Barents Sea and Norway and in the North Pacific
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from San Diego, California, and Suruga Gulf, Japan, to Bering Sea.

Of the 9 abyssal species occurring in the present list, only 3 are
endemic, while 5 are already known from the deep waters of the
Atlantic and one is Antarctic. The endemtic species are all new to
sctence. It 1s of interest to note that none of the abyssal species
seemns to have come from the east, whereas the littoral fauna has
nearly all come from the Indian Ocean.

In conclusion then, we may say that so far as our present know-
ledge goes the sea-star fauna of South Africa is highly characteristic.
Nearly half (36) of the species are endemic and several others occur
only in the region of Kerguelen or St. Pauls Island.  Of the non-
endemic forws, 20 are from the Indo-Pacific region and 10 from the
Atlantie, while the remainder are Australtan or South American.
The alfinities of the littoral fauna are distinetly Indo-Pacific, but if
the tropical species, not known from south of Mozambique, are left
out of account, it 1s evident that most of the httoral starfishes of
South Africa have become specifically differentiated.  On the other
hand the continental and abyssal faunas, while perhaps equally well
differentiated and as characteristic, have shight kKast Indian but
rather strong Atlantic affinities. The impression made by the study
of the South African sea-stars is that the shallow-water forms are
of Indian origin and the deeper-water forms are from the Atlantic.

There is very little evidence of an Australian or South American
imfluence in the composition of the fauna. It is true that Coscinas-
terias calamaria is a characteristic Australian species, but it seems
to be very rare in South African waters. As already stated no reli-
ance can be placed on evidence offered by such forms as Henricia
ornate and Asterina calcarata. The occurrence of the characteristically
Antarctic genus Cryaster in Algoa Bay is worthy of more than pas-
sing notice, since the entire family is otherwise unknown outside of
the Antarctic region.

The 74 species included in this report belong to no fewer than
16 families. They can be most easily recognized if these families
are first differentiated from each other. Under each family will be
found the necessary key to the species included in it, which occur
in South African waters.

Key to the South African Families of Asteroidea.

Marginal plates large, defining the contour of the body; abactinal skeleton never
reticulate or imbricated but made up of plates, which often bear paxillae or
granule-bearing tabulae.

16
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Jribriform organs * present in each interradius . . Porcellanasteridae.
No cribriform organs.
Marginal plates very spiny, more or less alternate; papulae restricted to

special areas at base of rays . 5 - Benthopectinidae.
Marginal plates opposite; papulae not restricted to special areas at base
of rays.
Abactinal surface covered with paxillae.
Superomarginal plates well developed 5 Astropectinidae.
Superomarginal plates aborted 5 o . Jaddiidae.

Abactinal surface not covered with paxillae.

Disk large with big actinal interradial areas, but no actinal papulae.
Marginal plates large and conspicuous; disk more or less
flat; papulae single or a few together Goniasteridae.
Marginale plates not conspicuous; disk elevated or at least
very thick; papulae numercus in large groups.

Marginal plates large; abactinal skeleton more or less

conspicuous. . . . Oreasteridac.
Marginal plates small and wnh abactinal skeleton covered
and concealed by a thick skin . . Poranuidae.

Disk small with very small actinal interradial areas, or if the
latter are well developed there are actinal papulae; marginal
plates small ; tegumentary developments, granulate (rarely wanting)
Ophidiasteridae.
Marginal plates small or wanting; abactinal skeleton more or less imbricated or
reticulate.
Disk not circular and sharply set off from long, more or less terete, and
readily detachable arms; marginal plates small but regularly present (except
Cryasteridae).
Pedicellariae rare or wanting, never pedunculate forcipiform; ambulacral
ossicles rarely crowded; pedicels usually in two series.
Oral plates rather small, not shovel- or plowshare-shaped; ambu-
lacral furrows narrow.
Marginal plates conspicuous; actinal plates regularly radiatingly
arranged . : . . . Ganeritdae.
Marginal plates quite inconspicuons.
Abactinal skeleton formed of closely imbricated plates, bearing

very small spinelets . . . . Asterimidae. -

Abactinal skeleton not imbricate.
Abactinal skeleton more or less reticulate
Echinasteridae.
Abactinal skeleton entirely aborted Cryasteridae.
Oral plates big and shovel- or plowshare-shaped; ambulacral furrows

wide.
Abactinal skeleton with paxillae or psendopaxillae, not concealed
by a supradorsal membrane : 2 . Solasteridae.

* Technical terms used in this or subsequent keys are fully explained and
lustrated in Sladen’s CHALLENGER report (1889) or in Fisher's North Pacific
Asteroids (Bull. 76 U. 8. Nat. Mus, 1911).

—_________
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Abactinal skeleton with paxillne concealed, more or less, under

a remarkable supradorsal membrane 5 . Pterasteridae.

Pedicellariae abundant, especially forcipiform; ambnlacral ossicles crowded ;
pedicels in four series . . . . . Asterudae.
Disk circular sharply set off from the loug; more or less terete and readily
detachable arms; marginal plates microscopic or wanting . Brisingidue.

PORCELLANASTERIDAE.

This deep water family is represented in the South African region
by only a single species.

PORCELLANASTER C.ERULEUS.

Wyville Thomson, 1877. Voy. Challenger: Atlantic, vol 1, p. 378
figs. 97, U8,

The specimens are all small, with R=7-9 mm. They are too
young to wmake their specific identity certain but comparison with
somewhat larger specimens of cerulens, taken by the (‘HALLENGER and
the BLake, indicates that they are immature examples of that species,
The only noteworthy differences are the absence of spines on the
superomarginal plates and the incomplete calcification of the inter-
brachial areas below. Both these however are easily accounted for
as evidence of immaturity. On account of the locality, it would be
natural to refer these specimens to P. eremicus Sladen but 1 am
myself satisfied that the specimen on which that species is based,
18 a young ceruleus.

P.¥. 16905, Cape Point, N.E. by E. 1/, K. 40 miles. 800-900 fins.
Green mud. 1 specimen; young.

P.F. 17351. Cape Point, N. 83° LK., 43 miles. 900-1000 fins.
Gray mud. 3 specimens; young.

BENTHOPECTINIDAE.

This family of deep-water starfishes was not known from the
South African region hitherto, but the PieTErR Faure has found two
species, each representing an interesting genus. One of these forms
was known only from near Kerguelen while the other is a widely
distributed Atlantic species. They may be separated from each other
by the characters given in the following key, but it ts evident that
ach is somewhat variable and does not conform exactly to a strict
specific description.
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Key to the South African Species of Benthopectinidae.

Papularium a small, circular elevated area; one large spine on actinal surface of

adambulacrals. c 5 5 . DPectinaster filholi.
Papularium  V-shaped; three l‘Lrg_,e spines on actinal surface of each adambul-
acral . = 5 o . . . . Lwidiaster hirsutus.

PECTINASTER FILHOLIL

Perrier, 1885. Ann. Sei. Nat. (6), vol. 19, no. 8, p. 71.
Sladen, 1889, CuALLENGER Ast., pl. 8, figs. 3, 4 (as forcipatus).

The South African specimens show slight, but obvious differences
from a cotype of filholi with which I have compared them, but agree
very closely with a cotype and other specimens, from the north-
western Atlantic, of Sladen’s Pontaster forcipatus. From the geogra-
phical point of view they would naturally, and I think correctly be
referred to Sladen’s variety echinata (sic) but Ludwig considers forei-
patus a synonym of filkoli and after a comparative study of the
material in the M.C.7Z., 1 believe he 1s right. The species has a
wide range from near Nova Scotia in the northwest to the vicinity
of Marion Island in the southeast, but it is always an abyssal form,
ranging from 699 tms. down to 1700. The specimens taken by the
Preter Faure are of varied size, the smallest having R =38 mm.
and » =2 (R =4r), while the largest has R =259 mm. and »r ="
(R ="54r); the body form is thus assumed very early in life. In
spinulation, the smallest specimen is surprisingly like the largest, the
only difference of importance being the presence, in the adult, of
two spines on many inferomarginal plates. The youngster has only
a very minute madreporite, scarcely distinguishable, and the papularia
are each represented by a single pore, or two, but in the largest
specimen there are only 10-12 pores in each papularium. The number
and distribution of the pedicellariae shows great diversity in this
species; in the PieTER FAURE speciinens they are rather numerous
but are contined to the actinal surface.

P.I7. 16902, Cape Point, N.E. hy E. '/, E., 40 miles. 800-900 f{ms.
Gr. . 3 specimens; young.

P.I. 16905, Same station. 1 specimen; very young.

P.F. 17332, Cape Point, N. 86° K., 43 miles. 900-1000 fus.
Gray m. 6 specimens; adult and young.

P 17351 Same station. 1 specimen; young.
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LUIDIASTER HIRSUTUS.
Studer, 1834, GAzZELLE Ast., p. 47: pl. 4, figs. Ta—d.

This species was originally found northwest of Kerguelen, on
sundy bottom, in 130 fms. of water. lts occurrence in South African
waters is thus of much interest, thongh not surprising. The individ-
uals before me show a range in size from R = 20 mm. to R =
65 mm. but the growth changes ure trivial between these two
extremes. In the largest specimen, there are not infrequently 3
large spines on the actinal surface of the adambulacral plates and
there are 2 large inframarginal spines. 1t is remarkable that Ludwig
in his otherwise useful key fo the species of Luidiaster (1910. Sitz.
K. Preus. Acad. Wiss. Berlin, p. 453) says ol Adrsutus “‘untere Rand-
platten mit einem Stachel”, when Studer distinetly says they bear
two long spines. Even in the smallest specimen at hand, there are
two such spines on the basal inferomarginals.

P.F. 18904, 36° 40" S x 21° 20" E, 200 fins. Gr. =, 3 voung specimens.

P.F. 18913. Same station. 2 adult specimens.

ASTROPECTINIDAE.

This family is represented in South African waters by 10 species,
most of wlhich are however continental rather than truly littoral
forms. One. apparently new species, is distinctly abyssal. They may
be distinguished from each other us follows:

Key to the South African Species of Astropectinidae.

No specialized spines or spinelets on either series of marginal plates
Leptychaster kerguelenensis.
More or less conspicuous spines or spinelets on inferomarginals and often on
superomarginals as well.
Actinal interradial areas more or less extensive; madreporic body hidden by
paxillae on its surface.
Inferomarginals, and often superomarginals also, with single large spinelets.
No large spine on actinal surface of adambulacral plates
Plutonaster intermedius.
A large erect spine on actinal surface of each adambulacral plate, at

least distally . o . Plutonaster proteus.
Inferomarginals with a few msxgmhcfmt gpinelets on each, none on
superomarginals 5 8 . Dipsacaster sladeni.

on its surface.
| Marginal plates, especially inferior, more or less vertical, al least at base
of ray, the vertical height of ray at base being approxmmately equal to
combined height of both series of marginals.

‘ Actinal interradial areas small; dereponc body small not hidden by paxillae
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Papillae of marginal plates squamiform, and spinelets short and

very flat . . : Bathybiaster robustus.
Papillae of marginal plates not ‘Lt all squamiform ; spinelets of infero-
marginals slender and rather long . . Psilaster acuminatus.

Marginal plates, at least inferior, oblique or nearly horizonal; vertical
height of ray at base not remarkable.
Large sharp spines present on superomarginals
Astropecten polyacanthus.

Spines on superomarginals small or wanting.
Small spinelets on at least some snperomarginals.
R = 2:6—3'5 r; radial paxillar areas much wider than com-
bined marginal plate series .  Astropecten pontoporaeus.
R =4—5r; radial paxillar areas narrower than combined
marginal series . . Astropecten hemprichar.
No superomarginal spmelets c Astropecten granulatus.

* LEPTYCHASTER KERGUELENENSIS.
E.A. Smith, 1876. Ann. Mag. Nat. Hist. (%), vol. 17, p. 110. Sladen,
1889. CHALLENGER Ast., pl. 31, figs. 1, 2.

Although Belt (1905, Mar. Inv. South Africa, vol. 3, p. 242) records
this starfish from three stations, there are now no specimens in the
South African Museuni, and I include it here =olely on the strength
of Bell’s identification.

PLUTONASTER INTERMEDIUS,

Goniopecten intermedins Perrier, 1881, Bull. M. C. Z., vol. 9, p. 25. 1884,
BLAKE Ast. pl 7, figs, 1, 2.

Plutonaster intermedius Perrier, 1894. Trav. et TarL. Ast., p. 310.

Comparison of the South African specimens with others from off
the east coast of the United States fails to reveal any differences
worthy of note. The African specimens are adult, the greater radius
being 53-75 mm.

P.F. 47394, Cape Point E. '/, N., 3% miles. 500-550 fms. Green
mud. 1 specimmen; adult

P.¥. A8110. Cape Point N. E. '/, N., 46 miles. 760 fms. Green
mud. 1 specimen: adult.

PLUTONASTER PROTEUS * sp. nov.
Plate XIII. [Figs. 3-7.

R=58mm.:r =145 mm.; R = 4 r. Br=145mm. R = 4br.

Disk moderately large, rather flat; rays narrow, f{lat, tapering, at

* Ilowreic = Proteus, in reference to the remarkable change in appearance
during growth.
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first very slightly, but distally more abruptly, to a somewhat blunt
tip. Disk and rays, within area bounded by superomarginal plates,
covered by numerous low, rounded pseudopaxillae, each -10—25 am.
in diameter, the height, little, if any, greater: each carries about
ten (6-16) short slender spinelets, some of which form a slightly
radiating marginal circle: these are rather longer than those within
it and the latter may be scarcely more than rounded granules; the
pseudopaxillae show no regular arrangement. Papulae small, single,
numerous. Madreporic body large, nearly 4 mm. across, concealed
under some 14 pseudopaxillae of varied size: the outer margin of
the madreporite is less than 3 muw. from the inner margin of the
superomarginal plates. The latter are 29 in number on each side of
the ray; interradially they are nearly =quare but conspicuously
swollen or elevated at center; distally they soon become longer than
wide and less swollen and on the distal half of the arm they are
scarcely swollen at all but are evidently wider than long; each plate
bears a single large spinelet, which is, in the interradial regions, 1
mm. high and basally 5 mm. in diameter and occupies the center
of the plate but becomes smaller and smaller distally and is placed
more and nmore near the outer (lower) edge of the plate; on most
of the proximal plates a second, but much smaller spinelet occurs
on the inner (upper) margin of the plate; the rest of the surface of
each superomarginal is covered by a fairly uniform but well-spaced
coat of low spinelets or spiniform granules. longest and most numerous
along the lateral margins of the plates. Terminal plate moderately
large: it has all its spinelets rubbed ofl in the only instance where
the plate itself is not missing.

Inferomarginals almost exuctly like the superomarginals in all
particulars, except that the large spinelets are rather longer, and the
second spinelet on the inner edge of the interradial plates is larger
and so is quite conspicuous. The two series of marginal plates form
a vertical wall for each side of the ray, about equally in evidence
above and below; the fasciolar channels between the plates are
moderately developed more particularly in the interradii. Actinal
intermediate plates wanting at tip of ray and indeed on the entire
distal half; the first one adjoins the sixth inferomarginal (counting
from interradial line) and there are rather niore than a dozen, lying
next to the adambulacrals, between that point and the oral plate:
a second series begins at the fourth marginal and contains nine or
ten plates; some 25-30 smaller plates fill up, more or less irregu-
larly, the remainder of the notably small actinal interradial area:
all the intermediate plates are covered, but not very thickly, with
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short, well-spaced, rough spinules: a few of these are enlarged here
and there into short, thick spinelets and rarely a little group make
up a pedicellaria of a rudimentary sort.

Adambulacrals about 37 on each side of the furrow:; except the
first two or three and the distalmost half dozen. they are longer
than wide: furrow-margin of each plate with about 8 conspicuous
spinelets, the middle ones 1'5 mm. long, the adoral one shortest;
outside this series, on the actinal surface of the plate, near its
distal margin, is a single large spinelet. nearly equal to those on
the marginal plates: the rest of the surface of each adambulacral
plate is sparsely covered by spinelets like those on the actinal inter-
mediate plates. Oral plates rather large, swollen: each bears a
marginal series of a dozen spinelets, of which the first (inner) two
are the largest (about 2 mmnu long), the others bheing gradually
smaller; surface of plate rather thickly covered with spinelets, of
which those near the interradial margin are largest, particularly
those at inner end of plate. Color, dull brownish-yellow, in the
present condition, dried from alcohol.

Cutting through and laying back the skin of one ray reveals large
double ampullae, the complete absence of dorsal muscle bands, and the
genital glands confined to the interradial regions. Seen from within
the plates of the dorsal skeleton are circular and isolated, but
seemingly more crowded along the sides of the ray.

P.F. 16743. Cape Point, N.I&. by E. 1/, E., 38 miles. 755 fms.
Gr. m. 1 specimen; adult.

P.F. 16902. Cape Point, N.E. by E. 1/, E., 40 miles. 800-900
fms, Gr. m. O specimens; young.

P.F. 16931. Same station. 1 specimen; adult.

P.F. 16944 Same station. 4 specimens; young.

P.F. 17351. Cape Point, N. 86° E., 43 miles. 900-1000 fms.
Grey m. 2 specimens: young.

Holotype, South African Museum no. A 6427, P15, 16931,

This species is undoubtedly near to P. bifrens (Wyv. Th.) but it
is at once distinguished from that species by the absence of large
spinelets on the actinal interradial areas and the presence of a
second series of spines on both sets of marginal plates in the inter-
radii. Another very marked difference is that in very voung bifrons,
the infero marginal spines are well developed while in much larger
specimens of proteus, they are lacking or just beginning to appear.

The series before me affords opportunity for a very interesting
study of growth changes which are of more than ordinary interest
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in this species. The smallest specimen (R = 6 mm.) hasR =15 r
and is thus somewhat pentagonal with deeply concave sides: the
pseudopaxiliae are similar to those of the adult and the madreporite
15 completely concealed; there are 8 marginal plates in each series,
on each side of a ray and they are quite uniformly covered with
minute rough spinules; the actinal interradial plates are few and
covered like the marginals, In two particulars this youngster is
quite difterent from the adult; the large spines and spinelets of the
adambulacral and marginal plates are wanting and there are distinct,
though simple, pedicellariae on the abuactinal surface and between
thie marginal plates, as well as actinally.  On the most interradial
of the inferomarginals, one spinule is distinctly larger than the others
and may be considered the first indication of the spine, later so
prominent. The terminal plate of each ray is relatively very targe:
on each side of the tip. near the oral surface is a large spinelet
and back of this (orally) are two smaller spinelets.

The next larger specimens have R = 70 mm., » = 3'5; hence
R=2-17r. The spinulation of these individuals is exactly like that
of the smallest, except that on some of the distal adambulacral plates,
one of the actinal spinelets is noticeably bigger than the others;
pedicellariae are very noticeable, especially among the marginal plates.
A specimen with R = 10 mui. 1s not essentially different in any
way. A specimen with R =125 mm. and r =45 mm. (R =275r)
has the large spinelet indicated on most of the inferomarginal plates,
quite distinct on nearly all the adambulacrals, and evident on the
mterradial superomargmals: there are no pedicellarae except on the
actinal interradial areas. A specimen from the same station as this
one, with R =13 mm. and » =255 mm. (R =237 ) has distinctly
wider rays and there are many pedicellariae, chiefly of two spinelets,
all over the abactinal surface; large spinelets are indicated only on
the interradial inferomarginals and doubtfully on a few distal adam-
bulacrals.  The largest of the young individuals, from the same
station as the holotype, has R = 19 . and »r =7; R = 27 r:
there are no pedicellariae, the large spinelets of the inferomarginals
are conspicuous while those of the superomarginals ave evident: the
proximal adambulacrals show no large actinal spinelet but on all of
those on the distal half of the arm it is perfectly distinct. The adult
specimen from 16743 has R =48 mm., » =14 and hence R =3H»
but in only one other particular does it show any notable difference
from the holotype; there is no second large spinelet on any margi-
nal plate.

To sum up the growth changes of this species then we may say
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that it changes from a nearly pentagonal form, uniforinly covered
with pseudopaxillie and minute rongh spinules, with no large spine-
lets whatever, into a stellate form with moderately long rays, having
conspicuous  spinelets on all adambulacral and marginal plates.
During this change pedicellariae are wholly lost, at least abactinally.
[t is worthy of special note that the large spinelet of the adambula-
cral plates appears first on the distal part of the ray and occurs
proximally only after the individual is half grown. The second set
of spinelets on the marginal plates appears only in what is apparently
the fully grown individual.

D1PSACASTER SLADENI.
Alcock, 1893. Ann. Mag. Nat. Hist. (6), vol. 11, 1. 87; pl. 5. figs. 3, 4.

These specimens answer so well to Alcock’s description that I feel
satisfied they should be referred to sladeni, but in two particulars
they are different: the pedicels of the paxillae are certainly not “long,
slender”, as I understand those terms, and the adambulacral spines
are not what I should call needle-like”.  Such terms ought not
however to be construed too vigidly.  The adambulacral armature of
the South African specinens is almost exactly like that of laetmophilus
Fisher. and the only point i Fisher’s description to which the present
specimens do wot answer is the covering of the inferomarginal plates,
in describing which Fisher uses the word “squamiform”.  There is
nothing “squamiform” in the spinelets covering the inferomarginals
of the African specimens. Comparison of Fisher’s description and
figures of laetmophilns with Alcock’s of sladeni certainly suggests the
identity of the two, but oddly enough Fisher makes no reference
whatever to sladeni. *

The present series reveals sonie very interesting growth changes
i this starfish.  The smnallest specimens have R = 15 mmn, and
r =", while the rayvs are nearly 10 mm. across at their very hase;
thus R = 27 and about I'5br. A somewhat larger specimen has
R=26 mnm., =11 and br =13: thus R = 2:36 » and 2¥r. The
next larger specimen has R = 45 wm., » = 17 and br = 18; thus

* After critical examination of the South African specimens of sladeni, Fisher
finds at least half a dozen differences between them and laetmopiilus. Of these
the most obvious, if not the most important, is in the spinelets of the infero-
marginals, which are distinctly squamiform in the Alaskan species and spiculiform
in the African. Other important differences are to be found in the form of the
inferomarginals, in the plates and fasciolar channels of the actinal intermediate
areas, and in the mouth plates. The two species, althongh nearly allied, seem to
be perfectly distinct.
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R=265r and 2:5br. In the largest specimen, R=78 mm.. r=20
and br =28: thus R=23r and 273 br. [t is thus obvious that the
larger the specimen of this species, the longer and proportionately
narrower are the rays. The number of superomarginal plates on
each side of a ray in these four specimens is 1, 22, 28 and 39
respectivelv.  The number of marginals is relatively greater there-
fore in proportion to the length of the ray in young specimens than
m adults; thus, while the length of ray inereases five thnes the
number of marginals is inercased only two and a half tines. [t will
be noticed that the krgest AMfrican spechmen has several more supero-
marginal plates than much larger speciinens of sladeni and laetmophilus,
but 1 think this is nierely a natter of individual, or possibly, geo-
graphical variation.
~In the smallest specimen, the eularged spinntes on the outer ends
of the inferomarginal plates are barely recognizable and then only
in the interbrachyal ares. They are more pronounced but are not
at all eonspicuous in the specimen with R =26 mm. The adambu-
tacral armature shows very little change with growth ; in the sinallest
specimen there are D and often 6 adambulacral spines and they are
somewhat compressed, especially near base: in the largest speciinen,
there are 7, occasionally 8, adambulacral spines and they are mar-
kedly compressed at base.

Colour in life: upper surface reddish orange, lower surface pate.

P.F. 2285, Lion’s Head, Cape Town, N. 67° E., 25 miles. 131-136
fms. Black specks. 2 specimens: adult.

P.F. 2330. Same station. 2 specimens; young.

P.F. 2798, Vasco de Gama Peak, N. 7I° E 18 miles. 230 fins.
St. 1 specimen: adult.

P.F. 17604. Cape Point, E. hy N., 30 miles. 345 fms. Green sand
and mud. 4 specimens: very voung.

BATIIYBIASTER ROBUSTUS.
Archaster robustus Verrill, 18834, Armer. Journ. Sci. (3), vol. 28, p. 3
Bathybiaster robustus Verritl, 1894. Proc. U. S, Nat. Mus,, vol. 17, p. 256.

These specimens range in size from R = 7 mm. to R = 80 mm.
The largest has been critically compared with similar specimens of
robustus from off the Eastern coast of the United States and there
is no doubt of their identity. 'The growth changes of this species
are very interesting. Small individnals were described by Sladen
(1889, CHALLENGER Ast., p. 236, pl. 40, figs. 3-6) as Phozaster pumilus,
supposedly representing a new genus, distinguished from Zathybiaster
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by the presence of an epiproctal cone and the absence of pedicellariae,
but Verrill has shown that both these features are youthful and
quite nnreliable. In the present series. there is no epiproctal cone in
the large specimen, but it is obvious in all the small ones: it is
however smallest in the smallest specimen (1 mm. high) and largest
(3 mm.) in a specimen with R = 17 mm. Apparently therefore
it reaches its fullest development in late youth and then disappears,
but is still evident in specimens one-third grown. The terminal
plate 1s but very little larger in the big specimen than in the smallest
and has entirely lost the three conspicuous spines which it bears in
vouth. The adambulacral plates are relatively considerably longer in
the adult but the adambulacral armature changes but little, as there
are 3 spines in the smallest specimen and only 5 in the big one.
There is no indication of a superomarginal spinelet in the smaller
specimens but in the largest it is evident on a dozen plates or more
in each series; it is however remarkably low and squamiform.

P, 16742, Cape Point N, E. x E. 1/, E, 38 miles. 755 fins,
Green mud. 1 specimen; adult.

P.F. 16902. Cape Point N, E. x E. !/, E., 40 miles. 300-900 fms.
Green mud. 2 specimens: young.

P.l. 17351, Cape Point N. 83° E.; 43 miles. 900-1000 fms. Green

mud. 2 specimens; young.

PSILASTER ACUMINATUS.
Sladen, 1889. CHALLENGER Ast., p. 225; pl. 40, figs 1, 2.

[t is not without some hesitation that I refer these specimens to
Sladen’s species, for in one particular they are very different from
his description. He says the marginal plates are more or less bare
(lower part of superomarginals, upper part of inferomarginals) and
covered by a membrane. while in the African specimens, papillae
cover the plates: along the margins the papillae are slender but on
the surface of the plates they are quite squamiform. In one specimen,
the lower portion of the largest superomarginals is only sparsely
covered with papillae so perhaps if the specimens were larger these
plates would be bare. But in these specimens, R = 60 mm. + and
Sladen’s type had R only 65 mm.

Another difficulty is that these specimens are so unlike a much
larger Psilaster from Australia which in my ENDEAvOUR report 1 have
called acuminatus, that it is hard to believe they are the same
species. Sladen however called attention to differences between the
African, Australian and New Zealand specimens of the CHALLENGER
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collection, but he felt that more material was necessary before it
could be conclusively determined whether all were the same species
or not. I certainly have not sufficient available material to enable
me to satisfy myself in the matter, so [ follow Sladen’s example
and let all remain under the namme which he gave.

P.F. 2330. Lions Head, Cape Town, N.67° E., 25 miles. 131-136
fins. Black specks. 1 specimen: adunlt?

P.F. 14976. Lions Head, Cape Town, S.E. 1/, E., 47 miles. 175 fus.
Green sand. 4 specimens; adult?

ASTROPECTEN POLYACANTHUS.
Miiller and Troschel, 1842. Syst. Ast., p. 69,

The occurrence of this species south of Zanzibar is noteworthy and
its presence on the coast ol Natal is really remarkable. The present
specimen (R = 70 mm.) though the rays are somewhat broken, is
in admirable condition for study. The superomarginal spines ave
unusually small and slender, the largest (those on the interradial
pair of plates) being less than 3 mm. high and about two-thirds of
a millimeter in diameter at base. The paxillac hear many spinelets:
those on the convex surface are very low and papilliform while those
on the margin are relatively long and slender. The oral surface is
much less spiny than in typical examples of polyacanthus, this ap-
pearance being due to the somewhat squamiform spinelets and the
absence of large spines on the adambulacral end of the inferomarginal
plates. The species is so widespread and so diversified that local
races will probably be recognized ultimately, and when that is done
the South African form will probably be given a subspecific name.
The more typical form is well figured by Savigny, 1803. Pl d’Ech.
Kaypte, pl. 4, fig. 1. ’

P.F. 12516. Off Umhlanga River, Natal, 21/, miles. 22-26 fins.
Fine sand. 1 specimen; adult.

Delagoa Bay. K. H. Barnard.

ASTROPECTEN PONTOPOR/EUS.

Sladen, ‘1883. Jour. Linn. Soc. Zool., vol. 17, p. 259, 1889,
CHALLENGER, Ast., pl. 35, figs. 1, 2.
Astropecten capensis Studer, 1884, GAZELLE Ast., p. 44.

The present specimens (R = about 35 mm.) are a trifle smaller
than Studer’s but they leave no doubt in my mind as to the identity
of capensis and pontoporceus. 'The diflerences mentioned by Studer
are trivial. The relatively longer arms in Sladen’s specimens are
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due to their larger size, while the degree of projection of the infero-
marginal plates and the exact formn of their spines is a matter of in-
dividual diversity.  Bell (1805, Mar. Inv. South Africa, vol. 3, p. 243)
records pontoporwus frowm 21 stations and capensis from one, but he
does not hint at the means by which he distinguished them.

Pl 15835, Cape Point, N.W. 5 niles. 47 fuss. Sand and rocks,

4 specimens; adnlt?

* ASTROPECTEN HEMPRICHII.

Miiller and Troschel, 1842, Syst. Ast., p. 71. De Loriol, 1885,
Cat. Rais. Ech. Mauritins: Stellérides, pl. 21, figs. 7-8.

This species is reported by Peters (1852) from Inhambane, P.E.A.
and by Bell (188%) from Mozambique. I have not myself seen
specimens trom the African coast, south of Zanzibar.

ASTROPECTEN GRANULATUS,

Miller and Troschel, 1842, Sys. Ast., p. 75. Diderlein, 1896.
Jena Denksch., vol. & lief. 3, pL. I8, figs. 30, 30a.

These South African spectmens were at first identified with mona-
canthns Skaden but in the larger specimens the paxillae always show
several to many central granules, and Sluden emphasizes the single
central granule as an important species character. Koehler however
has stated that the number of central granules on the paxillae is o
matter of age and examination of these specimens satisties me that
hie s correct.  Careful study of his text and figures, and those of
Diderlein, with Sladen’s, convinces me that monacanthus is identical
with granulatus. The only point on which I am donbtful is the
coloration, gome specimens (none from South Africa however) showing
a conspicuous mottling of the upper surface.  This mottled form is
figured by Sladen as granwlatins and Koehler says his specimen from
the Aru [slands is exactly like it in color. On the other hand he
says his specinen s identical with that figunied by Diderlein from
Torres Strait and Daderlein’s specimen is unicolorous.  Probably the
coloration s more or less subject to individnal diversity. The length
of the superomarginal plates and the extent to which thev occupy
the dorsal swface of the arms is a matter of age; they are longest
and dorsally most conspicuous in the smallest individuals before me
(R=7"5 m): they are relatively shortest and least visible from
above in the largest specimens (R =38 mm). These large specimens
are just the size of Koehler’s from the Aru Islands, and considerably
targer than those seen by Sladen and Ddderlein, but they are smaller
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than some which Koehler has had from India. One of the smaller
African specimens shows six superomarginal spines and similar spines
occur in one of the larger specimens of the Indian Museum. It is
interesting to note that the proportion of R to » is practically the
same in the smallest and largest specimens, namely R=4r, but
the arms are broadest in the smallest specimens, R =27 br; in the
large individuals, R == 35 br. C

In spite of a deficiency of material which is much to be regretted,
I think we may say then that granulatus is a small species of
Astropecten with unarmed superomargimal plates, which ranges from
India to South Africa on the west and to Torres strait on the east.

One of the specinens here rveferred to granulatus (18904) may
perhaps represent .a different species. The colour is a noticeably
deeper brown, there are usually two and often three infero-marginal
spines, and the spinules evervwhere, hut especially on the oral
surface, appear to he more or less sacculate. This individual is
obviously immatwe (B — 19 mm.) and comes from deeper water
than the others, so that the probability of its not being granulatus
1s rather strong.

P.F. 10975. Tongaat River, Natal, N. W. hy N. 1/, N, 5 miles.
36 fins, Sand and rocks. 2 specimens, very voung.

P.F. 12516. Off Umhlanga River, Natal, 2!/, miles. 22-26 fms.
Fine sand. 9 specimens; adult? and voung.

P.F. 18904. Cape Agulhas, Cape Colony, N. W. 175 miles (36° 40/
S., 21° 26" E.). 200 fms. Green sand. 1 specimen, Young and dubious.

LUIDIIDAE.

It is not certain whether two or three species of this family are
found on the coast of Sonth Africa, but it is likely that at least
three occur and not improbable that others will be found when the
marine fauna is hetter known. The species recorded from the region
may be distinguished from each other as follows;

Key to the South African Species of Luidiidae.

Rays 5; no enlarged central spinelet on paxillae . o Luidia africana.
Rays 7 or more.

No enlarged central spinelet on any paxillae; latter with quadrate tabulum

Luidia maculata.

An enlarged central spinelet on many paxillae; latter with a stellate crown

Luidia savignyi.
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[LUIDIA AFRICANA.
Sladen, 1880, CHALLENGER Ast., p. 256: pl. 44, figs. 1 and 2.

I have not seen this species but Sladen records it from Simon’s
Bay, Cape of Good Hope and Bell lists it from four stations in 85-90 fis. -

* LUIDIA MACULATA.
Muller and Troschel, 1842, Sys. Ast,, p. 77. L L. Clark, 1916.
Expeavour Ech., pl. 5.

This species is recorded by Peters from Mozambique (1852,
Monatsh. Berlin Akad., p. 178) but de Loriol thinks he probably
had L. savignyi. While this is quite possible, it does not seem to
me unlikely that maculata occurs as far south as Mozambique and |
therefore let Peter’s record stand.

LLUIDIA SAVIGNYI.

Asterias savignyi Andouin, 1826. Expl. som. des pls. Echinod. de
I'Egypte pub. par Savigny, p. 208; Rayonnés, pl. 5.
Lauidia savignyi Gray, 1840. Aun. Mag. Nat. Hist. (1), vol. 6, p. 183,

This fine Luidia, originally noted from the Red Sea, was known
only as far south as Mauritius and Zanzibar. In the PIETER Faure
collection however, I f{ind a badly hroken specimen with R = 170
., which is undoubtedly this species, thus greatly extending the
known range to the southward. It would be interesting to know
by what characters Staden distinguished his CHIALLENGER species
aspera from savignyi, for they seem to me identical, hut he makes
no reference to the old species.

P.l°. 10833, Natal: Umhloti River, N. W. by W. 3, W, 93/
miles;, 25 fms. 1 specimen; adult.

GONIASTERIDAE.

Up to the present time only three species of this large family
had been taken in South African waters. All of these are in the
collection at hand and in addition the Pierer Faure captured eight
species, six of which seem to be new to science. Nearly all of the
eleven species are deep water (85-500 fms.) forms and none seems
to be common. Indeed not a species of Goniasteridae is represented
in the collection by more than fowr specimens, and of four species
there is but a single example of each. Unfortunately two at least
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of these four appear to be new. The following key shows how easily
the South African goniasterids can he distinguished fron each other.

Key to the South African Species of Goniasteridae.

Abactinal surface of disk covered with pseudopaxillae or granule-bearing tabula.
2ays more or less elongated; R more than 27
Each inferomarginal with 1—3 small, more or less appressed spinelets;
no true (alveolar) pedicellariae present.
P. = 3—4r; superomarginals occupy less than !/, 7; paxillar area at

base of arm about ‘60 of arm-width .  Pseudarchaster tessellatus.
R = 2—25r; superomarginals occupy '/37; paxillar area at base of
arm about ‘40 of arm-width . . Pseudarchaster brachyactis

No spinelets on inferomarginals; at least a few true pedicellariae present
Mediaster capensis.
Rays short, form more or less pentagonal; R less than 2r.
Interradial superomarginals squarish, often longer than wide, but occa-
sionally wider than long; distal subambulacral spines not conspicuously
enlarged.
Inner ends of interradial superomarginals distinctly squarish; their
length equals or exceeds width; paxillae granules very close set, the
marginal series with vertical outer sides Ceramaster chondriscus.
Inner ends of interradial superomarginals markedly rounded; their
width exceeds length; paxillae granules rounded and not close-set
Ceramaster trispinosus.
Interradial superomarginalg nearly twice as wide as long; distal subambu-
lacral spines conspicuously enlarged Ceramaster patagonicus, var. euryplaz.
Abactinal surface of disk with no pseudopaxillae or distinct tabula.
Actinal intermediate plates, each with a heavy spine, more or less elongated.
Pedicellariae wanting; adambulacral furrow series of 3 or 4 stout spines
Calliaster baccatus.
Pedicellariae present; adambulacral furrow series with 6—9 slender com-

pressed epines . . : Calliaster acanthodes.
Actinal intermediate plates with gr s,nules tubercles and pedlcelhrlae but no
spines.

No marginal plates with spines or conspicuous tubercles 7osia tuberculata.
Many marginal plates with tubercles or stout spines.
No disk plates with stout capitate spines or big central tubercles
Cladaster macrobrachius.
Many disk plates with-stout capitate spines or big central tubercles
Hippasteria phrygiana.

PSEUDARCHASTER TESSELLATUS.
Sladen, 1889. CHALLENGER Ast., p. 112: pl. A7, figs. 3, 4.

The specimens at hand (R = 32-50 mm.) are about the same size
as Sladen’s (R =48 mm.) and answer very closely to his description.
There is however a median unpaired spine at the tip of the jaw

17
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which is not mentioned by Sladen. Bell (1905, Mar. Inv. South Africa,
vol. 3, p. 242) lists the species from five stations but gives no data
about the specimens. It way be mentioned here that le, consistently
and erroneously, throughout his report gives the date of Sladen’s
CHALLENGER report as 1837.

P.F. 15436. Cape Point, N.E. by N. 73/, miles, 85 fms. F. gn.s,
4 specimens; adult.

PSEUDARCHASTER BRACHYACTIS ¥, Sp. nov.
Plate XII. Figs. 1, 2.

R=33mm.; »r=15mm.; R =22+. Br=18 mm., with paxillar
area 6 mm. wide at same point. Disk large, flat., about 6 mm. thick.
Arms also flat and nearly as thick as disk, except distally; they
taper rapidly frown the wide base to the bluntly pointed tips. Inter-
brachial arcs broadly curved. Abactinal area of disk and rays,
within the boundary of superomarginals, covered by low pseudo-
paxillae which typically bear one central granule and a marginal
series of 6-8; the granules are large, somewhat angular, rather close-
set and more or less nearly subequal; near the superomarginals the
granule-bearing plates lose their tabulate form and the granules are
arranged more or less evidently in rows parallel to the margin.
Madreporite small but distinct, about half way between the inner
end of the superomnarginals and the center of the disk. Supero-
marginal plates very oblique, approaching the horizontal, in position,
about 22 on each side of each ray but the distalmost three are very
small, with their mmner ends abutting on the somewhat swollen but
not large terminal plate; the two plates on either side of the inter-
radial line are about 5 mm. wide, but only 1 mm. long at the outer
end and less than 1-5 mm. at the inner; the succeeding plates gra-
dually become longer and narrower but even near tlie tip of the ray
they are twice as wide as long; each plate is closely covered by
granules like those on the pseudopaxillae but more rounded; the
largest granules (-25—30 min. across) are at the outer (lower) end of
the plate while the smallest are along the inner margin; there are
no spinelets or tubercles on any of the plates. Inferomarginals
exactly like those of upper series, with granulation and end-width
reversed ; on all however, one or more (sometimes as many as four)
ot the median granules is, or are, enlarged, lengthened and flattened
to formn a small and appressed but distinct spinelet; the largest of
these however rarely exceeds half a millimeter in length and they

* poerts = shorl - wxcig = ray, in reference to the relatively short arms.
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are only bluntly pointed. Actinolateral plates about 40 in each area;
the series next to the adambulacrals extends out only as far as the
fifth inferomarginal; bevond that the inferomarginals ahut directly
on the adambulacrals: actinal areas covered so closely with coarse
eranules like those on the feromarginals that it is alntost impossible
to make out the plates; near the oral plates are two or three very
simple and slightly differentiated pectinate pedicellariae, formed by
the marginal granules of adjoining plates.

Adambulacral plates 28-30 in each series, about as long as wide
or longer, markedly convex on inner margin and slightly swollen on
the oral surface. Euach plate, on proximal half of ray at least, carries
a marginal series of 6, rarely 7, spines, subequal as to length (about
1 mm.) or the first and last shortest, the middle pair most slender
and distal pair evidently the stoutest; on the oral surfuce of each
plate are two or three slightly oblique series of 2-% blunt well-spaced
spinelets or granules; those nearest the furrow margin are most spine-
like, while those of the opposite margin are only granules; one
spinelet of the series nearest the furrow or of the next series, is
somewhat enlarged and distally becomes conspicuons as a thick,
blunt but not very long subambukicral spine; not rarely two such
spines occur on a plate, especially near tip of arm. Oral plates not
much swollen; each plate carries two series of 8-10 spinelets, one
along the sutural margin, the other following the outer margin; in
each series, the longest spines are proxnnal and they become shorter
and stouter distally quite rapidly; sometimes there is an isolated
spine between the two series. Whether an unpaired median spine
is present at the tip of the jaw is not easy to determine in the
holotype as the jaws are turned upward into the mouth. But on at
least one jaw it seemed to be present while on another it was almost
certainly wanting. Colour, uniformly brownish-yellow,

P.F. 17965. Cape Point, N. 41> E., 38 miles. 315-400 fms. S.,
blk. sp. 3 specimens; very young.

P.E. 18904, 36° 40" S.,21° 26" E., 200 fins. Gr.s. 1 specimen, adult.

Holotype, South African Museum, no. A 6430, P.F. 18904.

The specimens from 17965 are not only young but are in very
poor condition and it is not lmpossible that they are the young of
tessellatus or even that they represent some other species. The tips
of the arms are missing and the granules are largely rubbed off
from both surfaces. The holotype however is in good condition and
I have little doubt that it is quite a diflerent species from any as
yet described. The short wide rays with the almost horizontal
marginals give it a very characteristic appearance. In the young
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specimens, the median, unpaired spine at the tip of the jaw is very
conspicuous in every case, so there is reason to believe it is nor-
mally present in the adult. The smallest specimen has R =7
., » =49 mm., R = 1'66»; the unpaired spine on the jaw is
perhaps 35 mm. long by 25 mm. thick. In the largest of the
young specimens, » =55 mm. while I was certainly mnore than twice
as much; the unpaired jaw-spine is abont -70 mm. long hy 30 mm,
wide.  There is no indication of spinelets on any of the inferomar-

ginal plates.

MEDIASTER CAPENSIS ¥, sp. nov.
Plate XV1. Figs. 1, 2

R=053 mm.: »r =19 mm.; R=28». Br=20 mm.: at middle
of ray, 8 mm.; at tip, 25 mm. Disk large, somewhat swollen in
the radial regions; arms wide at base, narrowing rapidly at first
and then, on distal half of armm, very gradually to the blunt tip.
Abactinal plates of disk and base of rays, tabulate, more or less
paxilliform, crowned with a marginal series of 12—15, slightly angu-
lar, blunt spinelets or coarse granules and within this circle 3—8
similar and scarcely smaller granules; in the interradial regions,
near the superomarginals and on the distal part of the rays, the
plates are less paxiliform and carry 5-10 small granules. variously
arranged ; occasionally one of the granules, on the larger plates. is
replaced by a small 2-jawed pedicellaria, but these are mneither
numerous nor conspicuous. Papulae numerous, large, arranged quite
regularly, so that around each plate, there are six, but around any
two plates there are ten and around any four plates only sixteen.
Madreporite small, rounded triangular, about as large as one of the
larger abactinal plates, only half as far from centre of disk as from
disk-inargin.

Superomarginal plates about 29 on each side of each ray, all
wider than long, the interradial ones almost twice as wide as long:
they are closely covered with granules, almost exactly like those on
the adjoining abactinal plates; there are 50-60 granules on one of
the interradial superomarginals; occastonally a pedicellaria replaces
a granule, Terminal plates small, slightly swollen, almost circular
or rounded hexagonal. Inferomarginals apparently one fewer than
superomarginals on each side of each ray; the series alternate more
or less clearly at least at the middle part of the arm; the covering

* In reference to the geographical occurrence, the region being a new one for
the genus.
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of the inferomarginals is like (hat of the upper series.  Actinolateral
plates in about eight series; the first (next the adambulacrals)
extends from the oral plates to about the fourteenth inferomarginal
(counting from interradius): the second series extends to the eighth
inferomarginal and the third reaches the sixth: remaining series
irregular and made up of somewhat smaller plates than the first
three: each actinolateral plate carries a marginal series of 7-9 angu-
lar granules, more widely spaced than on the abactinal plates, and
a single central granule, or rarely two: there seem to be no pedi-
cellariae on these plates.

Adambulacral plates about 56 on each side of the furrow; they
are distinetly wider than long and their armature is in three very
sharply defined parallel series: the furrow series consists of 4, rarely
5, subequal, almost cylindrical, blunt spines, over a millimeter long:
the second series consists of 3, rarvely 4, very similar hut somewhat
more prismatic spines of about the same size; the third and outer-
most series is made up of 3 angular spinelets not much larger than
the granules on the adjoining plates.  Oral plates not at all conspic-
uous and little swollen: their outlines are quite indistinet: proximally
there are 5 spines on each side, the ones at tip of jaw longest
(about 2 mm.); these spines are very strongly compressed, with
widened and rounded tips; on the surface of each plate are a dozen
or more smaller and more prismatic spines. the distalmost much
like the actinolateral granules. Colour, brownish-yellow.

P.F. 18183. Cape Point, N. by E., 9 miles. 81-87 fiis. Gr. m.
and s. 2 specimens; adult.

P.I. 18230. False Bay, 21 fins. Fne. s. 2 specimens; adult.

Holotype, South African Museum, No. A 6422, P.F, 18230,

Examination of the internal anatommy confirms the evidence of the
external characters, and proves this to be a true Mediaster: The
internal radiating ossicles of the abactinal skeleton are well developed
and rudimentary superambulacral plates are present. As regards the
latter feature, however, I do not place very much contidence in its
value, for unless these plates can be shown to have a real morpho-
logical value in some group of seu-stars, | must doubt their phylo-
genetic significance, and thelr presence in a rudimentary condition,
or their absence, would not seem a matter of any real importance.
Their position is such with reference to the ambulacrals and adam-
bulacrals that their independent origin in totally unrelated groups
would appear to be highly probable.

There is no doubt that Mediaster capensis is very nearly related to
M. australiensis H. 1.. C. but I think the differences in the paxilliform
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plates of both surfaces justifies regarding them as different species.
Abactinally these plates in capensis are noticeably larger, especially
in the midradial line, and they carry more granules within the
marginal circle, than in australiensis, while actinally the reverse is
true, the actinolateral plates of capensis rarely having more than one
central granule while in australiensis there are almost always 2-5.
The papulae in capensis are noticeably larger and more regularly
arranged than in awstraliensis. In this particular, capensis is more like
ornatus Fisher of Hawaii, but the differences in the actinolateral plates
and adambulacral armature prevent any confusion with that species.

The specimens from 18183 are smaller than those from 18230 but
they are like them in all essentials and call for no special comment.

CERAMASTER CIHONDRISCUS *, s]. DOV.
Plate X1V. Figs. 5, 6.

R =52 mm.: » = 30 mm.; R. = 1'7 . Interbrachial arecs very

broadly round; the interradial margins of the body are almost per-
fectly straight; rays well marked and rather abruptly projecting.
Abactinal plates tabulate, completely granulated; the six primary
plates are easily seen as the largest tabulae; otherwise the largest
tabulae are at the center of the disk and on the median line of the
hasal half of each ray; these larger tabulae are more or less perfectly
hexagonal, but the plates of the proximal part of each interradial
area are more rhomboidal (in the holotype, they are perfectly rhom-
hoidal) or pentagonal or irregular; distally in the interradii the plates
become very small, and are roughly oblong or hexagonal; the sides
of the tabulae are very straight, their marginal granules being sharply
cut vertically on the outer side; on the larger tahulae there are
about 20 marginal and about 25 central granules, all closely crowded.
In the holotype and the smallest specimen, one or several of these
granules are, on a few tabulae, replaced by large, bivalved, often
excavate pedicellariae; on the third specimen, these are remarkably
abundant.

Superomarginal plates 1618 (17 in the holotype) on each side of
each ray. Those in the interradii are nearly or quite square and
there are only 6 or 7 on the basal balf of the ray, as against 10 or
11 on the outer half; the distalmost three or four are however very
short and this increase in number is no doubt correlated with the
relatively long rays. The bare area, which in some species of
Ceramaster may occupy the whole abactinal surface of the plate, is

* yovdgioxog = a granule, in reference to the numerous abactinal granules.
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greatly reduced, and is entirely wanting on the large plates of the
interradial region of the larger specimens: it is evident on all the
plates of a specimen with R =42 mu.  On the inferomarginals, the
hare space is present though small on 5 or 6 plates on each side of
the interradius in this small specimen but is wholly wanting in the
larger specimens. It looks therefore as though with increasing age
and size, the marginal plates tend to hecome wholly covered with
granules. The number and distribution of the pedicellariae is very
variable; in the small specimen they are very few but in the larger
ones they are more abundant; in one of the latter, they are present
on a large proportion of the dorsal tahulae, and on all the supero-
marginals, except those near tip of ray, there is at least one, often
there are two and not infrequently, three; on most of the infero-
marginals too they are present, and even on the actinolateral plates
a few are to be found; in the region just back of the oral plates
are 3 or 4 pedicellariae notable for their large size, fully twice that
of those on thie abactinal surface; on the adambulacrals, there seem
to be no pedicellariae.

Actinolateral plates rather numerous and crowded but their out-
lines are very distinct at the center of each area, less so near mouth
and least so on the outer part of each ray: except near the mouth
and distally, the two series adjoining the adambulacrals are wider
than long and oblong; those at center of area are rhomboidal: else-
where they are irregularly polygonal or rounded; the granulation is
much coarser than abactinally and there is no obvious distinction
hetween the marginal and central granules; even the largest plates
have only 20-25 altogether. The series adjoining the adambulacrals
extends out to about the sixth or seventh inferomarginal from the
tip; the next series reaches only to the ninth. At the middle of
each interradial margin there are ahout 3', actinolateral plates
abutting on each inferomarginal.

Adambulacral plates 40-45 on each side (in the holotype) wider
than long at first but becoming squarish distally. The armature
consists of a furrow series of 4, blunt, thick, somewhat prismatic or
slightly flattened, subequal spines about 1'5 mm. long; back of these
is a nearly parallel series of 3 similar but shorter spines and the
outer end of the plate is occupied by 2-4 still smaller, but yet some-
what similar spinelets; these last are distinctly larger than the
biggest granules of the adjoining actinolateral plates. Oral plates
large but flat and not at all swollen; the armature is almost exactly
similar to that of the adjoining adambulacrals; there are about 8
large spines on each free margin and a series of about 8 prismatic
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granules along each of the opposed margins. — Colour in alcohol,
pale brown, becoming brownish-white on drying.

P.F. 15147. Table Mountain, E. by S. 1/, S.. 25 miles, 190 fins.
Gr. s. and bl sp. 3 specimens. Adult.

Holotype, South African Museum, no. A 6414.

I had determined to call these three specimens patagonicus but
Fisher thinks they are nearer to his recently described C. smithi
from the Philippines, in 554 fms. He says that the South African
specimens differ from smithi in the clean cut hexagonal tabulae of
the mid-radial areas, the more numerous abactinal granules (only
10-15 central granules on largest tabulae in smithi), in the smooth
tips of the subambulacral and furrow spines, in the lower abactinal
pedicellariae, and in the larger oral plates. From patagonicus (of
which I have seen no specimens) Fisher tells me the South African
species differs “in having narrow, sunken, wholly granulated mar-
ginal plates, broader abactinal radial plates with more crowded,
numerous granules, large instead of small plates in center of disk,
a different sort of actinal pedicellaria, etc.” It seems to me very
clear that patagonicus. smithi and chondriscus are very closely related
forms and that we shall not know the true interrelationship until
we have far more material.

CERAMASTER TRISPINOSUS ¥, sp. nov.

Plate XIV. Figs, 3, 4.

=)

R=4%41 mm.; »r=21 mm.; R=195». Interbrachial arcs broad-
ly rounded; rays bluntly pointed. Abactinal plates tabulate, poly-
gonal, of diverse sizes and closely crowded; most of the plates are
rather large with a marginal series of 10-20 coarse, rounded gra-
nules and 10-20 similar, not crowded, granules within the marginal
series; smaller plates have 6-12 marginal granules and 4-10 more
on the top; the five basal plates are easily distinguishable, as one
is somewhat crescent-shaped and encloses the madreporite on its
outer side, while the other four have more numerous and smaller
granules than the other tabulae, about 30 in the marginal series and
about 35 within. Superomarginal plates 13 or 14 on each side of
each ray or 26 or 28 on each side of the pentagon; the interradial
pair are, each 4 mmn. wide and 3 mm. long, with the inner end so
curved as to be almost a semicircle; they are fully covered by about
150 granules, of which the largest are on the lower margin, next

* trispinosus = having three spines, in reference to the armature of the adam-
bulacral plates.
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the inferomarginals; there are 810 on that margin, 8 or 9 in the
marginal series up each side and 18-20 on the semicircular inner
(upper) margin; the second, third and fourth superomarginals are
similar hut progressively slightly smaller and with more square cut
inner ends; on the fifth plate is a small bare area and this increases
in size on the succeeding plates; until on the distal plates only a
marginal series of granules remains: the last three superomarginals
of the two sides meet in the midradial line, so the abactinal plates
do not reach the terminal plate: the latter is of moderate size,
rounded triangular or pentagonal and decidedly swollen.  Madreporite
small, only 'S5 mm. in diameter, its outer margin 12 mm. from edge
of disk. Inferomarginals 14 or 15 on each side, always one more
and sometimes two more than the superomarginals of the same side:
in the neighborhood of the sixth superomarginal there are two infero-
marginals and at the tip of the ray another extra inferomarginal is
often to be found; the inferomarginals are very similar m form and
granulation to the adjoining superomarginals. Actinolateral plates
numerous, but so crowded and so closely granulated that the series
can be made out only with difficulty ; that adjoining the adamnbulacral
plates extends to the eighth inferomarginal while the next series
reaches only to the sixth; the granulation is much coarser than that
on the marginals or abactinal plates and is well-spaced: there are
rarely as many as 20 granules on a plate.

Adambulacral plates about 50 in each series, short and crowded,
much wider than long except distally where the length nearly equals
the width. Each plate carries a series of 3 (or rarely 2) stout spines
on the furrow margin: these spines are a millimeter long. subequal,
blunt, evhlindrical or more or less compressed: back of this series,
there are on the oral surface of each plate, three pairs of spines;
the first (innermost) of these is much stouter and a little shorter
than the furrow-spines, and the distal spine is larger than the
proximal; on the terminal part of the arm, this larger spine becomes
quite conspicuous as relatively the higgest adambulacral spine: the
other two pairs of spines are much smaller. and the outer one is
scarcely larger that the granules of the actinolateral plates; on some
adambulacrals, one (or even two) of these six surface spines is wanting.
Oral plates not at all swollen; on each free margin is a series of-5
or 6 stout, more or less prismatic, subeqgual spines; just back of these
is a series of 5 simnilar but shorter spines, and on the distal part of
each plate are about 5 still shorter spines or coarse prismatic granules,
There seem to be no pedicellariae anywhere. Color of dried specimen,
uniformly dingy, brownish-yellow.
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P.F. 2798, Vasco de Gama Peak, N. 71° E.; I8 niiles, 230 fins.
Stones. 1 specinen, adult.

Holotvpe, South African Museum, no. A 6415.

This species has a very characteristic appearance due to the form
of the marginals, the absence of pedicellariae and the crowded adam-
bulacral plates with their furrow-series of three spines. The form is
distinetly less pentagonal than in most members of the family, the
tips of the rays being markedly prolonged. The granulation both
above and below is noticeably coarse, but it is especially so on the
actinolateral plates.

CERAMASTER PATAGONICUS var. EURYPLAX * var. nov.
Plate XIV. [Figs. I, 2,

R =32 mm.: » = 20 mun.; R=16 ». Formn nearly pentagonal
but the =sidesx are slightly concave. Abactinal plates tabunlate, poly-
gonal, of diverse sizes and closely crowded, so that the sides arve very
straight and clear cut, as in C. patagonicus: radially the plates are
perfectly hexagonal and interradially they are rhombic; they are
smallest at center of disk and near the margmal plates; the larger
plates have a marginal series of 12-14 coarse granules and 10-18
stmitar but slightly smaller granules are within the n’lal‘ginal‘serles:
the latter have their outer sides quite vertical and the adjoining
angles sharp; a central plate and the five basals are distingnishable
by their smaller granules. Superomarginal plates 10 or 11 on each
side of each ray or 20-22 on each side of the pentagon; the inter-
radial pair are each 4 mm. wide and 25 mm. long, approximately
rectangular, with nearly straight edges; succeeding plates similar but
progressively shorter: there is little change in width until very near
the tip of the ray; the central abactinal part of each plate is slightly
tumid. bare and smooth: this hare area is largest distally and smallest
on the interradial pair; elsewhere the plates are closely covered with
a coat of granules of very uniform size, of which there may he
more than 200 on a plate. Terminal plate of moderate size, very
tuniid, pentagonal, smooth. Madreporite small, wider than long,
175 mm. across, its outer margin 13 mm. from edge of disk. Infero-
marginals of the same number as the superomarginals; the interradial
pair underlie the interradial superomarginals but each succeeding
plate lies progressively more distal so that near the tip of the ray
the two series alternate: in granulation the inferomarginals resemble

* dvpte = wide 4 wAif = plate, in reference to the very wide interradial
superomarginals.
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the npper seriex exactly except that the bare area is smaller, while
in form they are perfect complements of the adjoining superomarginlse
Actinolateral plates numerous and crowded, arranged in about eight
series parallel to the adambulacrals; first series extends from oral
plates to sixth inferomarginal and is made up of about 21 plates,
which, excepting 2 or 3 at each end, are distinctly wider than long;
succeeding series very crowded and hard to distinguish, the component
plates about square; all the plates ave covered by a close granulation
like that on the imferomarginals but becoming coarser on the seriesx
near the adambulacrals.

Adambulacral plates about 33 in each series, not mueh wider than
long (if any) and not specially crowded. Each plate carries a series of
% or 5 stout spinex on the furrow margin; these spinex are about a milli-
meter long, blunt and thickened at tip, more or less compressed ; when
4are present, the middle pair are a trifle longer than the others; if a
fifth spine occurs it is proximal in position and weh smaller than the
others; back of this marginal series, there arve, on the oral surface
of each plate, parallel with the furrow, three series of spinelets. of
which two have three spinelets each and the outermost usually has
four: the outermost series ix no larger thun the adjoining granules
of the actinolateral plates, while the other series are slightly more
spine-like; near the mouth, the outer series merges with the third
or disappears altogether; distally the number of spinelets in each
series 1s reduced. Just hevond the middle of the ray the distal
spinelet of the second series is somewhat larger than its fellows:
this disproportion increases as the tip of the ray is approached and
the number of spinelets decreases, until, on the last ten or a dozen
‘adambulacral plates, this spinelet isa conspicuous subambulacral spine,
about a millimeter long and half a millimeter thick.  Oral plates not
at all swollen; on the free margin is a series of 9 stout. prismatic
spines, the innermost stoutest; parallel to the sutural line hetween
the two plates is a series of 8 crowded spinelets, of which the distal
ones are scarcely larger than the granules of the adjoining actino-
lateral plates; a secondary series of 6 smaller spinelets runs irregularly
parallel to this sutural series and there are 2 additional spinelets
between it and the marginal series. There seem to be no pedicellariae.
Colour of dried specimen, dingy brownish-yellow,

P.¥. 15366. Cape Point N. 16> E.. 10 miles, 85 fms. Gnw ni.
1 specimen; adult,

Holotype, South African Museum, no. A 6413,

This handsome goniasterid is very near patagonicus of the same
size from Alaska. Dr. Fisher has kindly compared them and finds
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so little difference that he advises considering this specimen, for the
present, as only a variety of patagonicus. e says the abactinal plates
are larger than in patagonicus, heing more as in granwlaris. 1t is
possible that in larger specimens, the hare area on the marginal
plates would disappear. at least interradially.

CALLIASTER BACCATUS,
Nladen, 1889, CHALLENGER Ast., p. 280; pl. 50, figs. 1-4.

The Prerer FAUure spechmens agree well with Sladen’s description
and figures. The larger has R = 44 mm. and the smaller, 40 niun.;
the former is thus just the size of the original specimen. The Mossel
Jay specimen is somewhat larger as R = 52 mm. On a single
actinal plate of this specimen is an indubitable pedicellaria and there
are several of the pits where pedicellariae have been. The pedicel-
lariae are thus not invariably wanting in this species. Their usual
absence 1s however one of the many good species characters which
baceatus possesses,  The single pedicellaria seen has unequal, asym-
metrical, non-denticulate valves; the larger valve is scarcely higher
than wide and is a little bent sideways; the smaller is more decidedly
bent and is distinctly narrower.

Pl A173. 84°48 S, 222437 K., 38 fins. 1 specimen; adult?

P.F. 1710. Cape St. Blaize, N. by E. 3, E., 6!/, miles, 35 fms.
M., s. 1 specimen, adult?

Mossel Bay. C. W. Black, 1913. 1 specimen, adult.

CALLIASTER ACANTHODES * sp. nov.
Plate XII. Figs. 3, 4

R =179 mm.: »r = 27 mm.; R = nearly 3». Br = 30 mm.; at
fifth superomarginal, b = 14 mm. and at 12th, br = 9 mm, Disk
large, shightly tamid but with depressions near interradial margins.
Rays tapering at first abruptly but bevond fifth superomarginal, very
gradually.  Abactinal surface of disk covered with irregularly circular
plates, which are more or less tumid and bare, though there is a
marginal series of coarse, flat, irregular granules around each one:
the median radial series comprises the largest plates and runs almost
to the tip of the ray but the distalmost plates are separated from
the terminal plate and from each other also, by the meeting in the
midradial line of the distal superomarginal plates; the series of plates
on either side of the radial runs as far as the 12th superomarginal;

* areviodne = full of thorns, in reference to the numerous abactinal spines.



The Echinoderm Fauna of South Africa. 265

all the larger abactinal plates and many sinall ones too, hear a single,
central blunt spine, 1-3 mm. long and about !/, mn. in diameter;
not rarely the spine, on the smaller plates, is replaced by a large
non-denticulate spatnlate-jawed pedicellaria; on the larger plates; spine
and pedicellaria may both occur. Madreporite large, tumid, about
3 mm. in diameter and 12 mm. from the disk margin.

Superomarginal plates 16 on a side, hare and tumid; the proximal
are squarish and about as long as wide but distally the plates become
much wider than long; each plate (except near tip of ray) carries 2,
and somethmes 3, stout spines like those on the abactinal plates:
these are placed one above the other; hesides these spines one or
more coarse granules or small tubercles may be present or, occasion-
ally, one or even two pedicellariae occur instead of the tubercles:
the usual series of marginal granules surrounds each of the plates.
Terminal plate quite small, swollen and with no spines or tubercles
whatever; it is possible that these may have been present in life and
have since been knocked off but if so they have left no scars. Infero-
marginal plates 17 on each side, the basal ones longer than wide and
longer than the corresponding superomarginals, but distally they
decrease in length rapidly and an extra one is intercalated below the
twelfth of the upper series, or thereabouts; these plates carry 2-5
spines in a central group, or in a vertical or horizontal series: the spines
are similar to those of the upper plates, and like them may he
accompanied by pedicellariae. Actinolateral plates in six or seven
series, the first parallel to the adambulacrals and reaching as far as
the seventh inferomarginal; the second series does not quite reach
the fifth inferomarginal; the remaining series are confined to the
disk; each plate is surrounded by the usual marginal granules and
these also occur more or less abundantly on the surface of the larger
plates, especially near the mouth; each plate, excepting only the
small ones, carries a large, central spine, similar to those of the
abactinal surface but perhaps a httle bigger; on some of the plates,
the large characteristic pedicellariae occur.

Adambulacral plates 57 in each series but 21 of these are on the
last 18 mm. of the arm; there are 6-9 (usually 8 or 7) slender
compressed spines on the furrow margin, which are subequal or the
end ones may be much the smallest; on the smface of the plate are
2 large spines, placed one behind the other, and on the adoral, inner
corner there is usually a big pedicellaria; the plates are surrounded
by the usual marginal granules and a number of these occur on the
face of the plate, particularly around the base of the outer spine.
Oral plates long and narrow, but not swollen: on the free margin
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is a series of 8 or Y long, blunt, compressed or prismatic spines, the
innermost largest; on the face of each plate is a single big spine,
between which and the tip of the jaw are three or four sharp,
angular spinelets: distally a series of 10 or 11 granule-like spines
runs along the outer margin, and 5 or 6 much coarser granules lie
atong the sutural margin.  Colour of holotype, in alcohol, vellow-
brown; of paratvpe, dull hrownish-red above, more or less irregularly
bleached; lower surface, nearly white.

P.F. 12831, Buffalo River, N.N.E. |7 miles, 195 fms. St r.
1 specimen; small adult.

P 14232, Cape St. Francis, N.E. 29 niiles, 75 fms. S, sh., 1.
2 specimes: adult; one very poor.

Holotype, South African Museuw, no. A 6424, P.F. 14232,

This fine species is quite ditferent from baccatus but is very near
corynetes Fisher and spinosus H. L. C. It is readily distinguished
from the former by the spiny upper surface and the pedicellariae
on the adambulaeral plates, and from spinosus by the bare abactinal
plates and the presence of only one large spine on each oral plate.
[ was at first inclined to consider these specimens as adult baccatus
hut careful comparison shows that thisidea is absurd.  The differences
in the adambulacral armature are fundamental and cannot possibly
he construed as growth stages, and the same must be said of the
condition of the marginal plates. One of the specimens from 14232
was evidently dried directly from salt water, perhaps with the laud-
able purpose of preserving the colour, but unfortunately, with the
passage of time, it hias disintegrated sadly and is now of little value.
It was somewhat larger than the holotype, as » = 30 mm. The
present colour is deep red brown, the marginals heing darker than
the abactinal plates.

TOSIA TUBERCULATA.
Plate IX. Figs. 1, 2

Astrogonium. tuberculatum Gray, 1847. Proc. Zool. Soc. London, p. 79.
1866. Syn. Starfish, p. 105 pl. 1, tig. 2.
Tosia tuberculata Verrill, 1899, Trans. Conn. Acad., vol. 10, p. 161,

Although Bell (1905, Mar. Inv. South Africa, vol. 3, p. 246) recog-
nized the fact that this species is very little known, he does not give
one word of information about the numerous specimens he had be-
fore him, except that the species is now ‘“found to grow to a good
size”.  What “a good size” may be each reader must decide for
himselt'!  However, two of Bell’s speciniens arve now in the collection
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of the Museum of Cowmparative Zoilogy and have been examined hy
Fisher, who has pnblished some notes on them (1911, Bull. 76 1. S,
Nat. Mus.,, p. 166). In the Pigrer Favre collection, T find a single
starfish (P.F. 18154 Cape Point, N.E. by E. 3/, E., 28 iiles. 300 fms.
Fne. s.) which is undoubtedly tdentical with these M. C Z. specimens
(as comparison side by side shows) hut it is considerably larger and
differs in certain details. Its most striking feature is the abundance
of large bivalved, and often excavate, pedicellariae all over the ab-
actinal and marginal plates; they are rather infrequent on the actinal
surface and seem to be wholly lacking on the adambulacral plates,
the only plates on which they are to be found in the M. C. Z. spe-
cimens, one would infer from Iisher's notes (op. cit. p. 167). However
Fisher probably does not mean to huply that, for there are numerous
pedicellariae on the abactinal surface of both these specimens, while
the adambulacral pedicellariae occur only in the larger. Judging
from the three individuals at hand, in which R = 42, 48 and 54 mum.
respectively, one would say of this species: large, hivalved, often
excavate, pedicellariae occur connmonly and even abundantly on the
abactinal and superomarginal plates, but are less frequent and may
be wanting on the inferomarginal and actinal plates; their occurrence
on the adambulacrals is unusual and wlhen present there, they are
strictly bivalve and have high, rather narrow jaws.

Both Verrill and Fisher put this species in Zosia but it would
seem to be nearer to Plinthaster. Verrill apparently had not seen
any specimens but, except for the large size of the pedicellariae,
the individuals at hand, answer well to his diagnosis of Plinthaster.
They also run down to Plinthaster 1most naturally and without question
in Fisher’s admirable key to the genera of Goniasteridae (op. cit.,
pp. 169—174); here again the only difference is in pedicellariae.
On the other hand the obvious presence of secondary plates in the
radial areas seems an obstacle to putting this species in Tosia, and
the general facies is quite as unlike that genus as it is that of
Plinthaster. Dr. Fisher thinks that the species these South African
specimens represent might well he made the type of a new genus
but I think it will be well to wait until more material is available
and further study has bheen made of Gray’s type material in the
Sritish Museum.

The PieTer Faure specimen has much longer rays relatively than
either of the M. C. Z. specimens, so that the body form is quite
different. This can best be shown by the following comparison. In
the larger M. C. Z. specimen, R = 48 mm.: » = 28 mm.; br half-
way to tip of ray, 22 mm.; br three-quarters of the way to tip, S mm. :
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thus R =17 7: or 22 at half-way point; or 6br at three-guarters
point. In the PiETER FAURE specimen, R =25% mn.; » =26 mm.:
br at half-way point, 13 mm.: br at three-quarters point, 7 wmm.:
thus R =2"17; or 41 br at half way point: or 77 br at three-quarters
point.  Probably a large series of specimens would show that there
is considerable individual diversity in these proportions, and very
likely, an increasing ray-lengtl, with age.

Colour in life: upper surface reddish orange, lower surface pale.

Perhaps it ought to be added that it is not certain that the spe-
cimens identified by Dell are really tuberculata; he does not say whether
hie compared them with the type or not. Certainly Gray’s figure does
not resemble at all closely any one of the three specimens at hand.

CLADASTER MACROBRACHIUS * sp. nov.
Plate XI1I. Figs. 1, 2.

R =40 mm.: »r=16 mm.: R.=257r: br =18 mm. but at half-
way to tip it is only 9 mm. Disk large, somewhat convex but only
about 8 mm. thick, even at center. . Rays flat, tapering, at first
rapidly, then gradually to the blunt tip. Abactinal plates moderate
in bhoth size and number, irregularly polygonal, with rounded corners,
thick and close together; papulae few, single, typically six about any
one plate on center of disk or base of rays but usually one or more
of the six, lacking. Each plate, in life, was evidently surrounded by
a marginal series of swall, well spaced granules and hore on top,
several larger, more widely spaced granules, one of which was here
and there replaced by a large bivalved, more or less excavate pedi-
cellaria; 1n the preserved specimen (dry) all the top granules, some
pedicellariae and many marginal granules have heen rubbed off’ but
each has left a shallow pit to indicate its location. Median radial
series of plates shut off’ from terminal plate by the meeting of the
five distal pairs of superomarginals; series of plates adjoining radials
only extends as far as the fourth or barely to the fifth superomarginal.
Madreporite small (less than 2 . in diameter), pentagonal, situated
about 10 mm. from the disk margin. Superomarginals I3 or 14 on
each side of each ray, wider than long, more or less markedly tumid ;
like the abactinal plates, each is surrounded by a marginal series of
small granules, and in life was very sparsely covered by much coarser
and more widely spaced granules; on the upper end of each plate,
where it is most markedly tumid, there are two or three (distally
one or none) large, shallow scars, which indicate that in life rather

* wuxpos = long 4 pewyimr = arm, in reference to the relatively long rays.
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coarse granules or big tubercles were present. Terminal plate small
and swollen: there are indications that in life it may bear 1-3 tubercles.
Inferomarginals agreeing with superomarginals in ntmnber, form, size,
position and granulation, except that the large, shallow scars ave as
a rule less well-marked and often seem to be wanting. Actinal plates
few, irregularly arranged (except for series adjoining adambulacrals).
of diverse sizes; the =maller ones are pretty well covered by the
very large marginal granules, but all the larger plates shiow a bare
central area on which is a big, wide-valved pedicellaria, and rarely
a single big granule also; the series adjoining adambulacrals extends
out only as far as the fourth inferomarginal.

Adambulacral armature conspicnously heavy; the plates themselves
are numerous, about 45 in each series; crowded, much wider than
long proximally, but squarish distally; each plate carries a series of
3 (rarely 2) furrow spines, about a millimeter long near middle of
arm (longer proximally, shorter distally) subequal, or middle one tongest,
markedly compressed at right angles to furrow and more or less
conspicuously widened at tip; back of these is a second series of
which the adoral is very small, the mddle one is much larger and
the ahoral is a stout, somewhat capitate subambulacral spine, the
largest spine on the plate: on the outer margin of the plate is a
third series of three spines of which the middle one is much the
largest; the two small ones are hardly higger than the marginal
granules of the adjoining actinal plates: proximally all the adambul-
acral spines are longer, heavier and more conspicuous, while distally
they decrease in number as well as in size. Oral plates not swollen,
their outlines hard to determine: each has a marginal series of
strongly compressed spines, about 2 mm. long, with much widened
tips; there 1s also a series along the sutural margin consisting of 5
or 6 spines of which the first 1s small and pomted, the second is a
long heavy spine like those of the free margin, the third is like it
but a little smaller and the remainder are successively shorter and
smaller in every way. Color of dried specimen, light yellowish-brown.

P.F. 2798. Vasco de Gama Peak, N. 71° E., 18 miles. 230 fms.
Stones 1 specimen; adult?

P.F. 17998, Cape Point, N.E. 3/, N., 39 miles, 310-500 fms. Gn.
m. 1 specimen; adult?

Holotype, South African Museum, no. A 6429, P.I'. 17998.

Aside from these interesting individuals, which differ little from
each other, only two specimens of Cladaster are known; one, the
holotype of C. walidus Fisher with R =17 mm. was taken near the
Aleutian Islands; the other, the type of C. rudis Verrill with

18
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R = 25 mm., was taken in the West Indies. The present individuals
ave thus wmuch larger and it is noticeable that they have clearly the
longest arins; validus is most nearly pentagonal. Probably the rela-
tive length of the rays increases with age. Perhaps the number of
spites in the furrow series also increases with age, for the South
African form has three as against two in the other species. Whether
these South African specimens are adult seems doubtful and it is
probable that a fully grown specimen would throw much light on
the relationships of the genus. If it is true that the superomarginal
plates in macrobrachius bear coarse tubercles, the definition of the
genus will need some modification.

HIPPASTERIA PHRYGIANA,

Asterias phrygiana Parelius, 1763, K. Norske Vid. Sels. Skrift.,
vol. 4, p. 423; pl. 14, figs. 1, 2.
Hippasteria phrygiana Verrill, 1885, Rep. U. S, Fish Comm. for 41883,
p. 92

Up to the present time only a single specimen of Hippasteria has
been recorded from the southern hemisphere. This was from the
Strait of Magellan and was first described by Perrier as H. hyadesi,
later as H. magellanica, and subsequently he used either name, ap-
parently interchangeably. Verrill adopted imagellanica but hyadesi
seems to have priority, if the species has any validity. Perrier him-
self’ says it is very difficult to distinguish from phrygiane, and the
differences which he points out are no greater than are to be found
between two specimens of phrygiana from the New England coast.
He gives no measurements and no figures so that there is no way
of determining whether his specimen was adult or voung.

The two speciinens in the Pierer Faure collection ouly add to
the difficulty; they are quite unlike each other and neither is like
Perrier’s specimen.  But I amn quite unable to estimate the value of
the characters they show, for while they seem like representatives
of two different speeies, they are not so unlike each other as are
two specimens of phrygiana from the north-eastern coast of America,
which lie before me. All four specimens are young, not half grown,
but their peculiarities are not to any great degree due to their
youth, I feel quite sure. | am forced to conclude that either all
four represent one species, or each one represents a separate species.
The former seems to e the more probable alternative and I am
therefore referring the Pierer IFAURE specimens to phrygiana. It is
quite likely however that a good series of adult Hippasteria from
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either South Africa or the southern part of South America will
show some constant specific characters.  Meanwhile it way be well
to record briefly the chief peculiurities of each of the PiETER ['AURE
specimens,

Specimen 4. R = about 52 munr; » = 21 mm.; R = 25 r;
br = 21 mm. but at halt-way point is only 11 wmm. Disk large,

rather flat; rays tapering rapidly to an almost pointed tip. There
are no large spiies on the abactinal surface but each of the larger
plates carries a big pedicellaria or u short spine or a high tubercle,
Superomarginal plates, each with one or interradially two rather
stout spines; on the interradial plates there are some large granules
in addition. Inferomarginals with a shorter and thicker spine and
210 coarse granules in addition; the interradial plates have the
most granules.  Actinal plates usually with a hig central pedicellaria
and a marginal series of few very coarse granules; often a big
granule or two replaces the pedicellaria.  Adambulacral armature
usually of a single large spine on the furrow margin, a shuilar but
shorter subambulacral spine and 8 or 4 granules on outer end of
plate; proximally there are 2 and rarely 3 spines ou the margin,
but they are more slender, and compressed, aud there is no conspi-
cuous subambulacral spine.  Oral plates with ouly 4 or 5 warginal
spines, but they are big, somewlat compressed and blunt; there are
no big spines on the oral surfuce of plates.

P.F. 2798, Vasco de Gama peak, N. 71° E.; 18 miles. 230 fins.
Stones 1 specimen: young?

Specimen B. R = 50 mm.; r = 25 mm.; R =2r; br = 30 mn.
but at balf-way point is 17 mun. Disk large, slightly tumid; rays
broad, rather flat, tapering uniformly to a blunt point. There are
no spines at all on the abactinal surface; wmany plates carry a pedi-.
cellaria or a single large granule at center but some are quite hare;
the result is an unusually sinooth suwrface for a Hippasteria. Super-
omarginal plates, each with a single, short thick spine; on the
interradial pair, a second shorter spiue is below the first; on a few
plates a large granule accompanies the spine. Inferomarginals with
a single large tubercle or thick spinelet; interradially, several gra-
nules accompany this tubercle. Actinal plates as usnal with a big
central pedicellaria or occasionally a large tubercle. Adambulacral
armature made up of a furrow series of two stout, bluntly pointed
spines, the aboral the larger, a very stout sugar-loaf shaped sub-
ambulacral spine with one or two granules adoral to it, and about
4 coarse, angular granules ou the outer end of the plate. Oral
plates forming a rhomb, on each side of which are 3 stout spiues;
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those of the inner sides are quite markedly compressed; on the sur-
face of each plate is a single, stout spine.

P.F. 17997. Cape Point, N. E. 3, N.; 39 iles, 310-500 fms.
Gn. m. 1 specimen; young?

A specimen of phrygiana taken by the CHALLENGER on La Have
Bank, south of Nova Scotia, in which R = about 57 wm. is much
like A in form and proportions but in its adambulacral armature it
is much like B.  On the other hand, a specimen with R = 48 mm.,
collected near Grand Manan, has so many big nearly spherical
tubercles on the abactinal, marginal and actinal plates that its
general appearance is quite different from any of the others; the
adambulacral armature approaches that of A but the big furrow
spine usually has a very small spine adoral to it and sometimes an
aboral one is present also.

There is hittle question that Hippasteria phrygiana is very varia-
ble.  Possibly more than one species is now included under that
name or it may he that varieties or subspecies should be recognized.
But until the growth changes are known and a large series of spe-
cimens from many localities has been gotten together and studied,
seems to me best to let a single name cover all the Atlﬂnt)c
forms of Hippasteria.

OREASTERIDAE.

There is only a single specimen in the South African collection
to represent this well-known tropical family of big sea-stars. Four
other species have been reported from South Africa however, so the
family is better represented there than the present collection indi-
cates. Nevertheless it must be granted that South Africa is a little
too far outside the tropics for even such a ubiquitous warm-water
genus as Oreaster to flourish, and probably south of Mozambigue,
the Oreasteridae are represented chiefly by stragglers. [t 1s an easy
matter to distinguish the few species that have heen recorded
hitherto.

Key to the South African Species of Oveasteridae.

Rays well developed.
One or two distal superomarginals on each side of each ray bear a very big
spine, while the remaining margina] plates are merely a little tumid and

carry no spines . . . Oreaster linckii.
Superomarginals without spines or mth snnll or moderate ones on many
plates, especially in interradn . . Oreaster mammillatus.

Rays very short or apparently wanting, as t,he body is thick and cushion like,
and pentangular or roughly circular.
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Furrow-series of adambulacral armature with 5—7 spinelets; papulae confined
to special areas above the margin.
Papular areas with little spinelets; tubercles of dorsal .side rather small
and more or less pointed . 5 L . Culcita novaeguineae.
Papular areas without spinelets; tubercles of dorsal side, big, scattered
and blunt : . 5 5 ! . Culcita schmideliana.
Furrow-series of adambulacral armature with only 2 or 3 spinelets; papulae
all over back, clear to the margin . 3 5 Julcita veneris.

. * OREASTER LINCKII.

Asterias linkii de Blainville, 1830. Dict. Sci. Nat., vol. 60, p. 219.
See also Linck, 1733, De Stell. Mar., pl. 7, no. 8.
Oreaster linckii Liitken, 1864. Vid. med., p. 156.

Linck’s figure gives a very good idea of a typical specimen of
this species, which ix common at Zanzibar and Las been reported
from Mozambique by both Peters and Bell.

OREASTER MAMMILLATUS.

Asterias mammillatus Audouin, 1826. Expl. som. des pls. Echinod.
de PEgypte pub. par Savigny, p. 209: Rayonnés, pl. 5.
Oreaster mammillatus Miiller and Troschel, 1842, Syst. Ast., p. 48.

This is a very variable species and the growth changes and
limits of variation need very much- to he worked out. In some spe-
cimens, spines and even the big tubercles are nearly or quite
lacking while at the other extreme, every big dorsal or super-
omarginal plate carries a small or moderate spine. Peters re-
ported the species from Mozambique and it is not recorded from
south of there, but in the present collection ix a specimen from
Mossel Bay, Cape Colony, which thus extends the known range of
the species many hundreds of miles to the south. The specimen is
a small one (R = 60 mm.) and licks one ray, which is however
beginning to regenerate. There are no spines anywhere but many
of the marginals, especially of the lower series, and a number of
abactinal plates bear more or less elevated tubercles. The dry spe-
cimen is light yellowish-brown. Mossel Bay. C. W. Black. 1914.

* CULCITA NOVAEGUINEAE.
Miiller and Troschel, 1842, Syst. Ast., p. 33. Diderlein, 1896.
Jena Denkschr., vol. 8, pls. 19 and 20, figs. 1—9.

This widely distributed Indo-Pacific species is very variable and
has been described under a number of names. It has been reported
from Mozambique and there is a young individual from that place
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in the Museum of Comparative Zoclogy, identified and lahelled by
Perrier as “Randasia granulata Gray. jeune Culcita areolata E. Per.”

('ULCITA SCHMIDELIANA.

Asterias schmideliana Retzius, 1805. Diss. Ast., p. ?*
Culcita schmideliana Gray, 1840  Ann. Mag. Nat. Hist. vol. 6, p. 276.
Daderlein, 1896, Jena Denkschr., vol. 8, pl. 20, figs. 10-15.

This species seems to be common at Zanzibar and has been
reported from Mozambique by Bell. A specimen iz in the S. A,
Museunt from Mozambique collected Ly K. H. Barnard, 1912.

* CULCITA VENERIS.
Perrier, 1879. Arch. Zool. Exp., vol. 8, p. 48; pl. 4.

This species then known only from the holotype, taken at St. Paul
[sland in the southern Indian Ocean, was recorded by Bell (1905,
Rep. Mar. Inv. South Africa, vol. 3, pag. 248) from near the Cape
of Good Hope, in 23—37 fms. In spite of the extraordinary inter-
est attaching to the rediscovery of so remarkable an animal, Bell
does not give a single bit of information in regard to his specimen
and we can only surmise that it was so much like the holotype in
size and appearance that he felt no doubt of their identity.

PORANIIDAE.

This family was not hitherto known from the vicinity of South
Africa, and it is represented in the PIETER FAURE collection by only
a single specimen. This however is of very great interest as it
proves to be an undescribed species of a little-known, and hitherto
monotypic genus of the North Atlantic.

CHONDRASTER ELATTOSIS ** Sp. nov.
’
Plate VIII. li].t”'. 4.

R = 115 mun; » = 75 mm.: R = 1:53+. Disk elevated, v. d.
at center, 40 mm. \Whole animal covered with a thick, smooth,
fleshy skin.  Abactinal skeleton wanting or greatly reduced; mar-
ginal plates present hut very spongy and without spines or tubercles.
Papulae mumerous, arranged in two parallel series, 20 mm. wide and
5 mm apart, along the median radial area: a few small groups of
papuliae, oceur irregularly near the center of the disk. Anal opening

* Few writers have heen able to consult this paper and no one has given the

page reference. The paper is not accessible to me.
** 2leccow = to lessen, mn reference to the reduction of the skeleton.
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evident. Madreporite distinct but small, 3 mm. across; rather spongy.

Actino-lateral areas with nuwmerous parallel furrows running to
margin and even over the margin onto the upper side; no spines or
tubercles anywhere. Adambulacral plates with an inner series of 3
or often 4 sharp spines, 1-3 . long, sacculate, the saccules ex-
tending far bevond the spine-tip: and an outer seriex of 3, rarely 4,
similar but stouter spines, enclosed i a thick, fleshy sack and forming
a low, racquet-shaped appendage, 3-4 mm. high and 25 mm. wide.
Oral plates very thick but flat with no superoral spines or tulereles:
at the inner tip of each plate is a rather stout, saceulate, nearly
horizontal spine; along the free margin of each plate ix a series of
similar but longer and stouter, vertically placed spines, united with
each other and with the plate itself hy skin. IFeet large in two series.
Colour uniformly dull, deep pink: feet brown.

P.I. 19003. South from Cape Infanta, Cape Colony, 36° 49" S,
21° 147 E., 560 fms. Gn. s. 1 specimen; adult.

Holotype; South African Museurn No. \ 6448,

This remarkable sea-star was unfortunately preserved in formalin
and it is evident that some decalcification has taken place. It is
however impossible to determine now how much of the sacculate
appearance of the adambulacral and oral spines is due to decalcifi-
cation and how much is natural. It is also uncertain how much of
the absence of a dorsal skeleton, and to what degree the sponginess
of the marginal plates, is arvtificial.  There is however little doubt
as to the generic position of this notable specimen, as it agrees so
well in its wain features with Chondraster grandis Verrill, which
occurs in the northern Atlantic, southeast of New England, in
220-538 fins. The South African species differs from the genotype
however in the wider papular bands, the greater reduction of the
skeleton, the absence of marginal tubercles, and particularly in the
armature of the adambulacral plates. In grandis there are only two
spines in the ner series. The two species apparently differ also
in colour, as the northern form is red above and vellow heneath,
while the southern species seems to he unicolorous. This may of
course be only an individual matter.

OPHIDIASTERIDAE.

This is another tropical family and its inclusion in the present
report is due chiefly to the fact that four species are listed by Bell
in the ArLerT Report (188%) as having been taken at Mozamnbique.
One of these is represented in the South African collection before
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me by two small specimens but these also are from Mozambique.
The only truly South African species is the interesting Austrofromia
from False Bay.

Key to the South African Species of Oplidiasteridae.
Papulae on actinal surface; adambulacral armature spiniform.
Papulae single; rays 3 or 4 times as long as wide at base
Austrofromia schultzei.
Papulae 1n areas; rays 5 or 6 times as long as wide at base Nardoa variolata.
No papulae on actinal surface; adambulacral armature granuliform.
Inner (furrow) series of adambulacral spines with spines separated from each
other by vertical series of little granules.
Colour blue; arms relatively short and wide, R =5 or 6 br
Lanckia laevigata.
Colours orange and green; arms relatively long and slender, R = 7—12br
Linckia multifora.
Inner (furrow) series of adambulacral spines with small spines alternating
with larger and no vertical series of little granules between Iinckia diplax.

* AUSTROFROMIA SCHULTZEL
Fromia schulizei Diderlein, 1910, Jena. Denkschr., vol. 16, p. 249
pl. 4, figs. 3-3b.
Austrofromia schultzei H. L. Clark, 1921. Echin. Torres Strait, p. 49.

This interesting species is based on a single specimen from False
Bay, Cape of Good Hope. Its nearest ally, . polypora H. L. C.,
occurs on the southern and western coasts of Australia. No nearly
related forms are known from the African coast.

* NARDOA VARIOLATA.

Asterias variolata Retzius, 1805. Diss. Ast., p. 19. See Linck, 1733,
De Stell. Mar., pl. 8 no. 10.
Nardoa variclata Gray, 1840, Ann. Mag. Nat. Hist., vol. 6, p. 286.

This well-known Indo-Pacific species is recorded by Bell from
Mozambique, whence Peters also reported it half a century ago.
Curiously enough, it has never been well ficured, for Linck’s figures
while recognizable are far from good.

* LINCKIA LAEVIGATA.
Asterias laevigata Linné, 1758. Syst. Nat. ed. 10, p. 662.
See H. L. Clark, 192]. Echin. Torres Strait, pls. 9 and 26.
Linckia laevigata Nardo, 1834, Oken’s Isis, p. 717.
This handsome sea-star, notable for its colour, so unusual among

echinoderins, has been reported from Mozambique by both Peters
and Bell,
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[LINCKIA MULTIFORA.

Asterias mudtifora Lamarck, 1816. Anim. s. Vert.,, vol. 2, p. 565,
Linckia mudtiforis von Martens, 1866, Arch. f. Naturg., Jhrg. 32, Bd. 1,
p- 65. See de Loriol, 1885, Mém. Soc. Phys. Hist. Nat. Genéve,
vol, 29, pl. 9.

This species is reported hy Bell from Mozambique, and two young
individuals from the same place, taken by K. Il. Barnard in Novem-
ber, 1912, lie hefore me. Some years ago (1908, Bull. M. C. Z. vol. 51,
p- 233) I expressed the opinion that mudtifora conld only be considered
a variety of laevigata. Nince then I have collected and examined
hundreds of laevigata near the Great Barrier Reef of Australia and
I find its specific characters are very constant. | am inclined to
think therefore that multifora is probably entitled to rank as a valid
species, but its characters still need elucidation.

* LINCKIA DIPLAX.

Ophidiaster diplax Miiller and Troschel, 1842.  Syst. Ast., p. 30.
Linckia diplax Liitken, 1871, Vid. Med., p. 269.

This species is reported by Bell from Mozambique. Its status is
dubious. It is very near the species so beautifully figured by de
Loriol (1885, Mem. Soc. Phys. Hist. Nat. Genéve, vol. 29, pl. 10) as
L. ehrenbergii M. & T., while Ludwig ranks it only as a variety of
L. pacifica Gray. In my opinion, pacifica is identical with the West
[ndian species, guildingii Gray; at any rate, 1 have not been able
as yet to find any tangible difference between them. The Indo-Pacific
Linckias are hadly in need of a careful revision based upon fieldwork,
as the stndy of museum material alone proves very unsatisfactory.

GANERITDAE.

The presence of this family in this report is due to a very young
sea-star which 1 am wnable to refer to any known genus but
which seems to bhelong in the Ganeriidae. The specimen was sent
to Dr. W, K. Fisher for his examination and he writes: ‘“My guess
would be Cycethra or a close relative. ..... If the tube-feet have
true disks, I think the Ganeriidae will be a safe assumption.* The
tube-feet appear to have true sucking-disks, so 1 am listing the
family Ganeriidae in the present report. Most of the members of
the family occur in the vicinity of the Straits of Magellan and the
Falkland Islands.

The important features of the youngster hefore me may be listed
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as follows: Disk and rays flattened, the general form being distinctly
star-shaped but with very obtuse rays. R = 55 mm.; r = 3 mm.:
R =18 »; br = 3 mm. Abactinal plates relatively few, tabulate,
with well-spaced, short rough spines; under a magnification of 40
diameters, they thus appear paxilliforin.  No madreporite is visible
but in each interradius 1z a small, bare, depressed area, covered
only by thin skin. Marginal plates 5 on each side of each ray, in
each series: all very much alike; they hear short, rough spinelets,
well-spaced as on the abactinal plates. Terminal plate short hut
wide, roughly kidney-shaped, covered with little spinules, like the
abactinal plates. Actinal plates smull and rather numerous, each
with 2-5 (usually 3) rough spinelets similar to those of the abactinal
plates but rather longer; the series next to the adambulacrals runs
nearly to the tip of the ray and the second runs to the fourth
inferomarginal; the remaining two are very short and carry only 4
(or 3) and 2 (or 1) plates respectively. Adambulacral plates very
wide and short and very characteristic: the adoral marginal corner
extends inward half-way across the furrow, and at the tip curves
abrubtly aborally, thus half-way encireling a large tube-foot with a
fairly well-developed sucker; on this furrow-projection of the plate
are three relatively long, rough spines, of which the middle one is
shghtly largest and stands at the bend in the plate, another is at
the tip of the plate and the third is hetween the largest and the
furrow-margin; on the actinal surface of each plate is an oblique
series of 3 or % spines the largest being nearest the furrow and
farthest from the mouth; the largest is equal to, or a trifle larger
than, the one on the hend of the plate, while the smallest is about
equal to the spines on the actinal plates. Oral plates of moderate
size, flat but distally rather abruptly raised; on each free margin
are four spines, the one at the tip of the jaw, much the largest, flat,
wide and truncate, the others progressively smaller, more cylindrical
and more slender; on the distal angle of each plate are two spines
like those on the actinal plates and proximal to them is a single
slightly larger spine.

P.F. 13240. Cove Rock, near East London, N. 3/, E.; 5 miles.
43 fms.  St., brk. sh. 1 specimen; very young.

I know of no sea-star with the ambulacral furrow guarded as in
this specimen and 1 have little doubt it represents an undescribed
genus. But it is conceivable that with growth the adambulacral
armature would become more like that of Cycethra, and in any case
it seems unwise to base a new genus on so obviously immature a spe-
cimen, And in this opinion, 1 am glad to say, Dr. Fisher fully concurs.
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ASTERINIDAE.

This is the best represented in South African waters of any of
families of sea-stars, although the present collection contains but
seven forms.  Eleven of those here listed ave Asterinas in the wide
sense of that term and several of them are very imperfectly known.
The group was revised by Verrill in 1913 (Awer. Jour. Sei., vol. 35.
p- 477) but owing to an unfortunate mistake one or more para-
graphs of his “key* failed to be printed and as a consequence, it is
quite useless. Some of his statements also are very summary and
many species are not even entioned. 1 have not found it prac-
ticable therefore to adopt his proposed new genera, thongh I have no
doubt they are destined to come into nse when the numerous spe-
cies of Asterinidae are carvefully revised. Meanwhile | use Asterina
m its old hroad sense. [ regret to have to add two new species
and a new variety to this mass of undigested material but there
seems to be no other course open. Another new species is a small
but imteresting Anseropoda. Sladen (1889, CHALLENGER Ast., p. 390)
records Asterina gunnii Gray from the Cape of Good Hope hut I
feel sure this is a mistake and [ therefore omit that species from
the present list. The fourteen forms included are separable as
follows :

Key to the South African Species of .Asterinidae.

Body not very flat and thin; r = 1:25—2 v.d. at center of disk.
R =187 or more, usnally more than 2.
Actinal intermediate plates, at least near mouth, each with 5 or more spines.
Abactinal plates not imbricated, covered with spines
Parasterina bellula.
Abactinal plates more or less imbricated.
Actinal intermediate plates, each with a cluster of 8—15 spines
Asterina penicillaris.
Actinal intermediate plates, each with 5—11 spines in a single,
or rarely double, transverse series.
Abactinal plates closely covered with minute, crowded
spinelets . : z . Asterina granifera.
Abactinal plates relatlvely bare, the spinelets scattered,
frequently marginal or in a single transverse series
Asterina gramifera var. sporacantha.
Actinal intermediate plates, each with 1—4 spines.
Abactinal plates with 5 or more spines and often in addition a tuft
of 2—4 stouter spines having a common base Asterina coronata.
Abactinal plates not as above . 5 . Asterina burtoni.
R =125—1-8 7, only very rarely 27
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Adambulacral spines 2 (or sometimes 3).
No big subambulacral spine; actinal intermediate plates with 3—86
spinelets . : c . Asterina coccinea.
A bhig subambulacral spme on the surface of each adambulacral
plate; actinal intermediate plates with only 1 or 2 spinelets.
Abactinal spinulation, granuliform.
Abactinal granules coarse; many actinal intermediate plates
with 2 spines each; subambulacral spine very large, blunt
or truncate . 5 . Asterina dyscrita.
Abactinal granules mtbel fine; actinal intermediate plates
nearly always with 1 spine each; subambulacral spine not
disproportionately big, pointed. . Asterina exigua.
Abactinal spinulation spiniform, the spinelets rather long but
stout and blunt; actinal intermediate plates usually with 1 spine
each ; subambulacral spine very large, blunt or truncate
Asterina calcarata.
Adambulacral spines 3 or 4, with 2 or more spines on the surface of

each plate.
Abactinal spinelets thick, blunt, crowded; actinal spines relatively
long, blunt . 5 Asterina lideritziana.
Abactinal spinelets short, dellcate sharp, well-spaced; actinal spinelets
very similar . 5 5 . Asterina gracilispina.
Body very flat and thin; » = 25—5 v.d. at center of disk.
Rays 9 5 5 ; . 5 . Anseropoda novemradiata.
Rays 5 . . . 5 5 . Anseropoda habracantha.

* PARASTERINA BELLULA.
Patiria bellula Sladen, 1889. CHALLENGER Ast., p. 385 pl. 63, figs. 1, 2

The original specimens of this species were taken by the CHALLENGER
in shallow water, Simons Bay, Cape of Good Hope. So far as I know
it hias not heen met with since except by the Scoria which took one
specimen in Saldanha Bay. Fisher (1908. Smiths. Mise. Coll., vol. 52,
p- 90) called attention to the error in using the generic term Patiria
and suggested Parasterina, but he did not publish the combination
of the latter name with bellula. Sladen emphasizes the non-imbri-
cation of the abactinal plates, using that as the one distinctive cha-
racter in his key. Fisher does the same in his key to the genera
of Asterinidae (1911, Bull. 76 U.S. Nat. Mus., p. 253) and as I have
never seen an authentic specimen of Parasterina, 1 can only follow
in the steps of these eminent predecessors. I may add however that
I am not convinced of the great importance of imbrication as a
generic character; for the degree of imbrication is subject to indivi-
dual diversity, especially in the long-rayed sterinas. I think the
relationship hetween Parasterina and such Asterinas as granifera and
penicillaris needs a careful re-investigation.
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* ASTERINA PENICILLARIS

Asterias penicilloris Lamarck, 1816, Anim. s. Vert., vol. 2, p- 555,
Asterina penicillaris von Martens, 1866. Arch. f. Naturg., Jhrg, 32,
Bd. 1, p. 74.

This species is very imperfectly known and has never been figured,
so far as 1 can learn. Goto (1914 Mon. Jap. Ast., pt. 1, p. 651)
denies its occurrence in Japan and says that the specimens, wlhich
Sladen, in the Challenger Report, recorded from Kobé represent a
new species which le describes under the name batheri. Meissner
(1892, Arch. f. Naturg., Jhrg. 58, Bd. 1, p. I87) records five specimens
of penicillaris from Cape Town. One of these, and a similar one
from the Red Sea, are now in the M. C. 7. collection, received in
exchange from the Berlin Museum. They seem to me to belong to
the following species (granifera), which has heen rather fully described
by Perrier from specimens from Table Bay, Cape of Good Hope.
But Perrier makes no reference whatever to penicillaris and 1 am
not at all sure that granifera and penicillaris are not synonynous.
At any rate, if distinct, they must he very nearly related.

ASTERINA GRANIFERA.
Plate XVII. Figs. 1, 2.

Patiria granifera Gray, 1847. Proc. Zool. Soc. London, p. 82.
Asterina granifera Perrier, 1876. Arch. Zool. Exp., vol. 5. p. 239,

This is another little known and unfigured species of Asterina,
recorded as yet only from the Cape of Good Hope. There are a
number of Asterinas in the PiETER I'AURE collection which seem to
me better referred to thisz species than to any other. Perrier’s des-
cription is adequate and 1 hope the two figures given herewith may
serve to make the species easily recognizable henceforth. The spe-
cimens before me range in size from R =20 to R =45 mm. The
smallest specimen has the rays flatter and less tapering that in the
larger ones, the abactinal secondary plates and the papulae are fewer
in number and the abactinal spinelets are smaller and more pointed ;
orally there is little difference. The specimens from P.EF. 3010 are
so similar to the figures and description of Parasterina bellula given
by Sladen (L ¢.) that if they were the only ones before me, T should
refer them to that species. But I fail to find any character by which
they can be certainly distinguished from the others and I must there-
fore refer them to the older species.

One of the specimens from P.F. 15908 is remarkable for apparently
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having siz rays, but seen from below, it is obviously a 5-rayed spe-
cimen in which one ray split very early in life and has since devel-
oped as two rather widely diverging rays.

P.F. 3010. False Bay, Cape Colony; littoral. 3 specimens; adult.

P.F. 5008. Rockland Point, False Bay, N.W. 1/, N.© 2 miles,
23 fms. R. 1 specimen: adult.

P 14711 Saldanha Bay, Cape Colony; low tide. 1 specimen;
adult.

P.I. 15908,  False Bay, Cape Colony. 11 fins. R. 2 specimens:
adult.

P.F. 16151. False Bay, Cape Colony. 9 fms. Brk. sh. 2 speci-
meus; young.

Mossel Bay, Cape Colony. 1 specimen; adult, poor.

ASTERINA GRANIFERA var. SPORACANTHA *, var. nov,

Plate XVIL. Fig. 3.

Three specimens of Asterina, which I am satisfied are but a
variety of granifera, look so different that I at first believed them a
distinet species.  The alcoholic specimens are distinetly pinkish and
this color is evident when dry, whereas the specimens of granifera
are yellowish, though sometimes with a pinkish cast. The colour
in life of both the type form and the variety is said to be bright
orange-red, with the madreporite more or less violet. The chief
character however is the spinulation of the abactinal plates: in the
typical form these plates are well covered and often densely packed
with minute spinelets; in the present variety these plates are more
or less bare, the spinelets occurring in marginal or single, transverse
series, or nrregularly scattered; they are rather larger than in the
typical form and are generally acute; the surface of the larger
plates where the spines are lacking is more or less evidently sha-
greened or minutely tnberculated.

I am led to regard this form as only a variety of granifera be-
cause it occurs at the same stations with the typical from, and in
the latter there is more or less individual diversity in the density
of the spinulation of the abactinal plates.

The largest of the specimens of sporacantha has R = 53 mm.,
br = 23 mm. and v.d. = 19 mm.; the form 1s thus very thick and

heavy. The other specimens are less stout in every way but they

* omopds = scattered 4 dxerfe = spine, in reference to the widely scatiered

abactinal spinelets.
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are nevertheless somewhat stouter than specimens of typical grani-
fera of a corresponding size.

P.F. 1268. Cape St. Blaize, N.E. by K., 27 miles. 45 fins, Fne. s.
1 specimen; adult.

P.F. 5008. Rockland Point, False Bay, N.W. 1/, N, 2 miles. 23 fms.
R. 1 specimen; adult,

P.I. 14711, Saldanha Bay, Cape Colouy; low tide. | specimen; adult.

Holotype, South African Museum, no. \ 6419, P.F. 1468,

* ASTERINA CORONATA.
Von Martens, 1866. Arch. f. Naturg. Jhrg. 32, Bd. 1, p. 73.
This species, originally recorded from the Kast Indies, is given by
Sladen as occurring at Mozambique. But I have not been able to
find his authority for the statement. The species and three varietal
forms have been fully discussed by IFisher (1919, Bull. 100 U. S. Nat.
Mus., pp. 411-416).

ASTERINA BURTONII,
Gray, 1840. Ann. Mag. Nat. Tlist., vol. 6, p. 289.

This widely distributed species, well-figured by Savigny (1809, Desc.
I'Egvpte. Rayonnés, pl. 4, figs, 2-1-2:8) but without a name, has very
generally been called cepheus, the name given by Miiller and Troschel
in 1842. | can find no reason however for rejecting Gray’s name.
It is true no type specimen is extant but Gray’s deseription is unusu-
ally good (for him) and } have no doubt as to the Astering he had
in hand. Perrier gives burtonii as a synonyvm of cepheus without
question but calmly ignores its two year’s priorvity! Verrill has
recently revived the older name and I follow him therein. It may
be mentioned in passing that Perrier (and others) spelled the specific
name cepheus as cephea on transferring it from Asteriscus to Asterina,
overlooking the fact that 1t is (as Dell pointed out in 1884%) a proper
noun (Cepheus, the father of Andromeda) and not an adjective.

This species has been known from Mozambique for a long thne,
and there is a very fine specimen from there in the South African
Museum’s collection. It was taken by Mr. K. . Barnard in No-
vember, 1912,

ASTERINA COCCINEA.
Patiria coccinea Gray, 1840. Ann. Mag. Nat. Hist.,, vol. 6, p. 290.
Asterina coccinea Perrier, 1876. Arch. Zool. Exp., vol. 5, p. 234

This is another of the unfigured and little known species of Asterina.

Perrier’s description, based on material in the British Museum, where
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there are said to be many specimens, supplies some of the deficiencies
of Gray’s inadequate diagnosis, but is not wholly satisfactory. Te
savs the species is pentagonal, and then that R=r; of course if
R =, the outline is approximately circular; probably R =1-25,
Of the ambulacral spines, he says they are arranged in a single series
if this were true, the species would be unique; if it means the furrow
series only it is true of all Asterinas; if it refers only to the actinal
surface of the plate it would be distinctive; but there is no way of
determining just what is meant. Bell records this species in his
Sonth  African Report, 1905, as occurring at three stations, but he
gives no information about the material and there is reason for
doubting whether he examined the specimens carefully. Some at
least seem to have heen the following species, dyscrita.

ASTERINA DYSCRITA ¥ sp. nov.
Plate XVI. Figs. 5, 6.

R=14 mm.; r=11 mm.; R=13r; v. d. = 55 mm. General
form pentagonal with slightly concave or notched sides, rather thick.
Abactinal plates scarcely distinguishable under the covering of coarse,
spherical granules; these are -20—35 mm. in diameter and occur
4-10 on each plate; the plates or at least the groups of granules, are
arranged very regularly in longitudinal series, radially, and hence in
diagonal series, interradially. Papulae fairly numerous hut small,
not so large as most of the granules,

Actinal intermediate plates numerous, in regular series parallel to
ambulacral furrows, and hence forming oblique series running to the
margins; each plate of the series adjoining adambulacrals carries a
single, stout, bluntly pointed spinelet; in the next series, a few plates
carry two spinelets but most have only one; in the following series,
nearly all the plates carry two; the size of the spinelets decreases
from the adambulacrals outward.

Adambulacral armature consists of two (or very rarvely three) furrow
spinelets, and a single large subambulacral spine, on the actinal sur-
face of each plate; furrow spinelets slender, *75—80 mm. long, sub-
equal; subambulacral spine, nearly a millimeter long, stout, slightly
flattened, blunt or almost truncate.

Oral plates each with 6 or 7 marginal spines and with one large,
blant spine on the actinal surface near the middle; the innermost
spine (one of the pair at tip of jaw) is a millimeter long, stout, flat

* d7orzgerog = hard to determine, in reference to its doubtful status.
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and truncate; the next is rather smaller in every way; tle remainder
are very markedly smaller and are pointed.

Colour in life, various shades of green, mottled with specks of red,
blue, yellow ete.

P.F. 10004 Between River and Sebastian Bluff, nearer the foriner;
low tide. 2 specimens; adult’/ )

Holotype, South African Museum, no. A 6420.

These two specimens were sent to me with the label: “Asterias
coccinea. Bell’s no. 10004. (Not seen by Bell).” There is ulso a note
saying: “These have not been actually seen by Bell, hut are taken
from a bottle with the same number as given by Bell in his Reports”.
Of course, it is obvious from the appearance of the actinal surface
that these specimens are not coccinea. They are closely related to
both exigua and calcarate but are readily distinguished from either
of those species by the armature of the oral plates, and the very
coarse, nearly spherical granules of the abactinal surface. 1 find no
species as yet described to which they are any nearer and 1 have
therefore described them as new, hut it is possible that they will
prove to be only a variety of ewigua.

* ASTERINA EXIGUA.

Asterias exigua Lamarck, 1816, Anim. s. Vert,, vol. 2/ p. 55
Asterina exigua Pervier, 1876. Arch. Zool. Exp., vol. 5, p. 222

This widely distributed Indo-Pacific species was collected at the
Cape of Good Hope nearly a century ago and has also been reported
from Natal., There are no specimens in the South African Museum
but the Musenm of Comparative Zoilogy has a specinen labelled
Cape of Good Hape, received many years ago from the ‘“‘lHuguenot
Seminary, South Africa®. It is reported in nunibers hy Diderlein
from Angra Pequena Day.

* ASTERINA CALCARATA.

Asteriscus calcaratus Gay, 1854, Hist. fis. pol. Chile. Zool., vol. 8, p. 427
Asterina calcarata Perrier, 18376. Arch. Zool. Exp., vol. 5, p. 222

Koehler (1908, Trans. Roy. Soc. Edinburgh, vol. 46, p. 632) records
this species from two stations on the Cape Colony coast. He says
he has compared the South African specimens with others from
Chile and is sure they are identical. He also states that one speci-
men had 6 rays. Sach a G-rayed specimen is probably the basis
of the record of A. gunnii from South Africa.

19
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It is obvious that exigua, dyscrita, calcarata and gunnii are closely
related forms which need much more careful comparative study
than has been possible as yet. It is hy no means clear how ¢
G-rayed individual of calcarata is to be distinguished from gunnii.

ASTERINA LUDERITZIANA.

Diderlein, 1908, Jahrb, Nass. Ver. Naturk. Wieshaden, Jhrg. 61,
p. 296; pl. 2.

This well-characterized species is represented in the present col-
lection by two specimens from Walfish Bay, some distance north of
the type-locality at Angra Pequena.

ASTERINA GRACILISPINA ¥, sp. nov,
Plate XVI. Figs. 3, 4.

gs.

R=6 mm.; »r=4 mm.; R=15r.; v.d. = 2:75 mm. Rays 5,
Abactinal plates arranged in half a dozen distinctly imbricating series
on each ray and a few additional plates at the interradial margin;
secondary plates few and confined to center of disk. Each abacti-
nal plate has the free surface covered with well-spaced minute,
short, sharp spinelets. Papulae rather large, mn about eight series
on each ray but many series are very incomplete. Seen from above
there is no evident marginal fringe of spinelets. No madreporite
can be seen.

Actinal intermediate plates not very numerous, 50-60 in each
interradial area, but most of these are small plates near the margin;
each plate carries a single transverse series of 3-5 delicate spinelets,
of which the middle ones are longest; those near mouth are -40
mm. long but they become smaller and smaller as the disk margin
is approached. In many series the spinelets appear united by
a web.

Adambulacral armature in two series, as usual; the furrow series
is made up of 3 or 4 slender, pointed spinelets, the middle ones
half a millimeter long, united by a web; the series on the actinal
surface of the plate is similar but is placed obliquely or almost
directly at right angles to the furrow margin; there are rarely, if
ever, more than three spinelets in this series and they are smaller
than the furrow series.

Oral plates, each with five spines on the free margin and two
spines on the actinal surface; of the marginal spines, the proximal
two are large and flat, somewhat truncate while the other three

* gracilis = delicate 4 spina = spines, in reference to the delicate spinulation,
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are noticeably smaller, more terete and pointed; the pair on the
surface of the plate is placed transversely across the plate; each is
about the size and shape of one of the larger spines of the furrow
series of an adambulacral plate.

Colour (dried) dull pinkish,

P.F. 13280. Coke Rock, N. E. by E. 1, E. 4 miles. 22 fms.
R. and brk. sh. | specimen: young.

Holotype, South African Museum, no. A 6421,

I have been at a loss to know what to do with this little Asterina.
[ could not find a spectes to which it might he assigned properly,
yet 1 hesitated to base a new species in so undigested a genus on
a single small specimen. 1 am driven lLowever to the latter course,
as the only one which is justifiable. Moreover I do not kuow to
what section of the genus it 1s most nearly related, for its spinula-
tion is very characteristic and quite unlike any other Sonth African
species of similar form. [t is however not impossible (though highly
improbable) that the present specimen iz a very young stage of
A. granifere. Abundant matervial, of early stages of that species,
alone will tell. The apparent absence of a madreporite may be an
indication of very early youth.

* ANSEROPODA NOVEMRADIATA.

Pualmipes novemradiatus Bell, 1905. Mar. Inv. South Africa,
vol. 3, p. 248.

Although Bell was one of the first writers to point out the priority
of Anseropoda over Palmipes, when he camne to name his new spe-
cies from South Africa, he lacked the courage of his convictions.
Moreover he gives such a very imadequate description that were it
not for the unusnal number of rays, his species would be quite
unidentifiable. His statement that “no Palmipes is known with
more than five rays® ignores Anseropoda rosacea Lamk. which has
15 or 16 rays and has been known for a hundred years!

ANSEROPODA HABRACANTHA ¥, sp. nov.
Plate XVII. Figs. 4, 5.
R =16 mm.; » = 11l mm.; R = ['idr; v.d. = 35; r =30v.d.
Rays 5. Form as usual in the genus, the central portion of the

disk and median area of each ray rather abruptly elevated above
the thin, flat interradial regions. Abactinal plates very numerous,

* &poés = delicate + d@xwrfe = spine, in reference to the delicate spinulation.
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crowded, mrranged in very regular longitudinal and diagonal series,
their outlines hidden under the spinelets: each plate carries a tuft
of 10-20, slender radiating spines about half & millimeter long; the
plates of the median radial series are largest. No madreporite is
visible. Of papulae, a single series can he detected on each side of
the median radial series of plates.

Actinal intermediate plates in regular series: each carries a trans-
verse series of long, very slender spinelets; on the larger plates, this
series consists of 8-10 spinelets, the middle ones a trifle the longest
and nearly a millimeter long: on the smaller plates, as the margin
is approached the spines become fewer and shorter.

Adambulacral armature consists of a furrow series of 4 (or 3)
spines and an actinal series of about 5 spines; the middle spines of
the furrow series are longest. exceeding a millimeter: all are webhbed
on the basal half; the second spine of the actinal series, which is
oblique or distinctly curved, is much the longest, as a rule, and
considerably exceeds a millimeter; these actinal spines are also
webbed basally. All the adambulacral spines are exceedingly deli-
cate and most of them are more or less broken and crushed.

Oral plates, each with a marginal series of 6-8 long slender
spines, the innermost longest, and a surface series of 6-8 slightly
smaller spines placed longitudinally on the plate.

Colour (dried) very pale woodbrown.

P.F. 909. Off East London, Cape Colony, 33° 6/ 8. X 2811/ E,
85 fms. 1 specimen; voung.

Holotype, South African Museum, no. A 6425.

It is a pity there is only a single young specimen of this interesting
species. It seems to he nearest to A. placenta (Penn.) of Kurope but
comparison with small specimens of that species shows it to he quite
distinct. The abactinal spinelets are much longer, giving a very
different appearance to that surface. Orally too the spinulation is
finer and more crowded.

ECHINASTERIDAE.

This family is poorly represented in South African waters, only
three species heing present in the collection hefore me, and no others
have heen recorded hitherto. Bell (1905) lists Henricia ornata and a
species of Kchinaster, concerning which he says only that the two
specimens do not “link on* to any known species. He considers that
they ‘closely resemble’ a specimen from Port Natal, long in the
British Museum, which he is “unable to determine®. In spite then
of having three available specimens, he not only does not describe
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the new species, but neglects to give a single character by which it
may be recognized. It iz quite possible that it ix the species descri-
hed hbeyvond as E. reticulutus lut, at present, there is no means of
knowing. The three members of the family represented in the col-
lection of the South African Museum may be distinguished from
each other as follows:

Key to the South African Species of Echinasteridae.

Abactinal plates with numerous very small spinelets . Henricia ornata.
Abactinal plates with isolated spines or tubercles.
Rays short, inflated, with very large papular areas . Poraniopsis capensis.
Rays long, terete, with small papular areas . Echinaster reticulatus..

HENRICIA ORNATA.

Echinaster (Cribella) ornatus Perrier, 1869. Ann. Sci. Nat., vol. 12, p. 251,
Henricia ornata Bell, 1905. Mar. Inv. South Africa, vol. 3, p. 250.
Déderlein, 1910, Jena. Denksch., vol. 16, p. 252: pl. 4, figs. 2-2a.

In view of the extraordinary diversity which Henricia sanguinolenta
shows in nearly every character upon which species may be based,
it would be most unwise to attempt to differentiate the natural forms
of Henricia occurring in the southern temperate zone, without far
more matertal than is at present available. Bell was wise in referring
all his specimens to ornate and it would he foolish for me to do
otherwise with the few in the present collection. They agree with
each other well and there is no doubt they represent a single species.
[t is not so sure whether they are really ornate or not, but there is
really little veason to doubt that, since the Cape of Good Hope is
the type-locality for that species.

The individuals at hand are all well-crown, R = 34-44 mm. One
individual has six subequal rays which are relatively stouter and less
tapering than i the others.

S.AM. No. 3011. Cape Colony: False Bay. Littoral. Dr. Purcell.
S specimens.

PoRANIOPSIS CAPENSIS °, sp. nov.
Plate XV. TFigs. 3, 4.

R=27 mm.; »=135; R=2r. Disk large and inflated, Rays
short, wide and inflated, about 16 mm. long and 13 mm. wide at
base, triangular in outline. Abactinal skeleton rather weak, with
very large papular areas: on many of these areas are minute, scat-

* Capensis = of the Cape, in reference to the general locality whence the type
specimen came.
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tered, calcareous plates, a few of which carry very small spinelets.
Abactinal plates with scattered spines, 1-2 mm. long, thick and
pointed; these spines do not show any serial arrangement either
longitudinal or transverse. Along the sides of the ray, limiting the
ventral surface is an indistinct series of inferomarginal plates, each
of which carries a single spine about 2 mm. long. Actinal inter-
radial areas rather large, traversed by about five series of more or
less fmbricated plates, betsveen which is thin, naked skin. Madre-
porite conspicuous, 2 mm. across.

Adamulacral plates, each with two spines, of which one, usually
much the smaller, is on the somewhat projecting inner margin of
the plate, while the other, which may be 2:5 mm. long, is on the
actinal surface of the plate; these spines are either blunt or pointed,
are often flattened and are more or less irregular in both size and
position. Actinal intermediate plates do not extend half the length
of the arm and are usually quite bare; in no interradial area are
there more than half a dozen scatterd spines. Oral plates rather
large, very little swollen; each carries a large, pointed flat spine at
its inner end, a larger, blunt spine on the surface posteriorly and
about three much smaller, sharp spines, or spinelets, on the free
margin, Colour (dried) light yellow-brown, the bare skin darker
than the plates.

P.F. 2798. Vasco de Gama Peak, N, 71° E,, 18 miles. 230 fms.
Stones. 1 specimen.

Holotype, South African Museum, no. A 6416.

This interesting little starfish is very near the type-species of the
genus, P. echinaster, from 53 fns. in Nassau Bay, Tierra del Fuego.
It differs in the presence of only one spine on each inferomarginal
plate, tlie lack of any serial arrangement of the abactinal spines, and
the seemingly thinner skin. These differences are not important and
a good series of speciinens may show that the two forms are identical.
But it is not desirable to list the South American species from South
Africa until the identity is fully demonstrated and I have therefore
given the African form a distinguishing name, for the present.

ECHINASTER RETICULATUS *, sp. nov.
Plate XV. Figs. 1, 2.

R=75 mm.: » =15 mm.; R = 5r; br = 17 mm.; R = 45br.
Disk rather small; arms terete, but slightly flattened. Abactinal
skeleton markedly reticulate, the papular areas quite small, and in

* reticulatus = netted, in reference to the network formed by the abactinal plates.
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the holotype, quite depressed. The whole animal is covered with a
rather thick skin, but this does not greatly obscure the abactinal
skeleton. Abactinal plates carry numerous isolated spines, about a
millimeter high, sharp-pointed, but with the basal half imbedded in
a collar of the thick skin: when the tip is broken off or is undeveloped
the spine has the appearance of a flat-topped tubercle. Madreporite
small, sunken, near center of disk.

Actinal interradial areas small, with few plates, each of which
carries a single spinelet, more or less imbedded in the skin. Adam-
bulacral plates, short and numerous, as usual in the gemis. Each
plate bears a small furrow spine and a transverse series of three
(often two) spines, which appear thick and blunt from their skin-
covering; the spine on the furrow margin is longest and least blunt,
the second is stoutest and bluntest, the third is distinctly the small-
est. Outside the adambulacral plates, the spinulation is irregular
and resembles that of the abactinal surface, but in some places
there are two indistinct longitudinal series of spinelets next to the
adambulacral plates; here and there a third spine accompanies these
in such a way that there is a transverse comb of three spines
adjoining the adambulacral series. Papulae are numerous on the
actinal surface, even adjoining the adamnbulacral plates. Oral plates
ill-defined: each bears three spines on the margin, similar to and
scarcely larger than the adambulacral spines; on the surtace of each
plate, there is one, and frequently there are two, thick blunt spines.
Colour, in alcohol, bright vellow-brown, the spinelets yellow, at
least at tip.

P.¥. 13509. Cape Morgan, Cape Colony, W. !, N, 3 miles.
17-20 fms. Rocks. 1 specimen; adult.

P.F. 15602. False Bay, Cape Colony, 18-25 fms. Sand. 1 spe-
cimen ; adult.

Table Bay, Cape Colony. 1 specimen; adult.

Holotype, South African Museumn no. A 6423. P.F. 15602.

The three Echinasters which I here list under the new name
reticulatus ave so unlike each other at first glance that I supposed
each represented a different species, but after careful comparison
I have decided it is probable the superficial differences are largely
due to differences in preservation. The holotype is in fine condi-
tion and was undoubtedly living when put in aleohol but in one
particular, it is imperfect, for most of the abactinal spinelets have
the tips missing, so that they appear like low tubercles, and as they
are quite numerous, they make the reticulations of the skeleton
very conspicuous. In some cases, it is clear that the tip of the
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spinelet was broken off but as a rule the tubercles seem never to
have had a pointed tip.

The specimen from Table Bay looks very different. It was ap-
parently not preserved until it had been dead for some time, so
that the spines and spinelets are seldom erect but are appressed
to the body wall; as they are whitish while the skin is deep brown,
the coloration is quite different from that of the holotype. The
abactinal spinelets are fewer than in that specimen while the ad-
ambulacral spines are more numerous (often 4 on a plate) and more
slender. The double series of actinal spinelets just outside the ad-
ambulacrals is quite distinct. The reticulation of the skeleton is
not at all distinet except on the distal halves of the rays, abactinally.

The specimen from oft Cape Morgan is slightly smaller than the
others and much lighter coloured. It is uniformly light wood-brown,
the spines not much lighter and hence not in contrast. The reti-
culation is not so marked as in the type, partly because the skele-
tal plates are wider and the papular areas smaller, and partly
because the abactinal spinelets are fewer and are well-spaced. The
madreporite is very small and hard to find. Actinally the specimen
is much like the holotype except that the spines are smaller and
more slender; many adambulacral plates have only two spines, in
addition to the furrow spine; the oral plates on the contrary, may
have four marginal spines instead of three.

On the whole, reticulatus is no more variable than some of the
other species of the genus and I think there is little doubt that
these three specimens are really a single species. It is evident that
if the genus Othilia is to be recognized hecause of the actinal papu-
lae, reticulatus is an Othilia. On the other hand, it is superficially
very near the Mediterranean sepositus, which is a typical Zchinaster.
It differs from sepositus, not only in the matter of the papulae but
in the adambulacral armature. This latter feature also distinguishes
reticulatus from several other Echinasters to which it is nearly allied.

CRYASTERIDAE,

This small family was instituted in 1906 by Koehler for some
remarkable starfishes taken by the first French Antarctic Expe-
dition.  Additional specimens were secured by the second expedition
in 1908-09, one of which represented a second species. The genus
Cryaster is distinguished especially by the almost complete absence
of a skeleton; only along the ambulacral furrows are connected
calcareous ossicles present. This character is so unusual that Koehler
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considered it necessary to institute a new family for the reception
of the genus. The French expeditions took Cryaster far to the
south of Tierra del Fuego, and the Shackleton expedition took it
near South Victorialand, even further south from Australia. The
occurrence of two specimens, which are certainly of the same family,
in the PIETER FAURE collection, from shallow water in Algoa Bay,
is thus of unusual interest. These individuals are obviously different
from the Antarctic species but there seems to he no reason why
they should not be placed in the same genus.

CRYASTER BRAGHYACTIS ¥, sp. nov.
Plate XI. Figs. 1, 2.

R =40 mm.; r = 25 mm.; R=16r; br =27 mm. Disk very
large, thick (. d. = 18 mm.), dorsally flat, orally convex. Rays 5,
short, wide, thick and bluntly pomted. Abactmal surface covered
by a leathery body wall, a millimeter thick, in which are imbedded
mnumerable minute plates, each of which carries one (seldom two,
very rarely more) sharp, rough spinelet, half a millimeter long; the
entire upper surface is thus quite uniformly, minutely prickly.
Papulae minute. very numerous, but not uniformly distributed. Seen
from the inner side the abactinal body wall has the appearance of
“a decalcified wall in which there had heen a well-developed reticu-
late skeleton, and the papulae are confined to the ineshes of this
leathery reticulation. There is however no evidence whatever of
decalcification having occurred anywhere. Madreporite not conspicuous,
3 mm. across, situated about half way between the margin and center
of disk.

Actinal intermediate areas large. without calcareous plates, spinules
or papulae; the surface is somewhat wrinkled or folded in radial
series but very superficially. The boundary between the actinal and
abactinal surfaces is well-marked by a series of rather large plates
buried in the skin, most of which carry several small sharp spinelets
but some are armed with spines ['5 mm. long and nearly 5 mm.
thick at base. Adambulacral plates numerous, short, wide and well
developed:; each plate bears on the furrow margin a stout, sharp,
somewhat flattened spine, 1-2 mnm. long; on a few plates here and
there, this spine has distal to it. a smaller and more slender spine;
on the surface of each plate is a second spine, equal to or larger
than the first and very rarelv a third spine, somewhat smaller, occurs
at the outer end of the plate: none of these adambulacral spines

* Pouyts = short 4 axzig = ray, in reference to the very short rays.
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are sufficiently clothed with skin to be called saccate. Oral plates
flat, very small, each with four subequal spines (about 1:5-2 mm.
long) on the free margin; occasionally a similar spine occurs on the
surface of the plate. Pedicels in two series in each furrow. Ampullae
large but single. Color (in alcohol) light brown, with a reddish-
tinge orally; in life brilliant scarlet.

P.F. 18771, St. Croix Island, Algoa Bay, N.W. 3/, 'W. 8 miles.
26 fms. M. 1 specimen; adult?

P.E. 19055. Nanquas Peak, Algoa Bay, N. by E., 11 miles. 57 fms.
M. 1 specimen: adult.

Holotype, South African Museum no. A 6412; P.F. 19055.

One ray of the holotype shows a curious malformation, due to the
forking of the ambulacrum about 12 mm. from the tip. This is
obvious in the figure.

The specimen from 18771 is remarkable for the extreme contraction
of the dorsal body wall, which is evidently very muscular. The rays
are drasvn up into an almost vertical position, so that, although each
ambulacral furrow is 38 mm. long, the disk is only 23 mm. across,
and from the tip of one ray to that of the next-but-one is at most
only 32 mm. In all essentials of structure however this specimen
agrees very closely with the holotype.

This remarkable starfish is readily distinguished from the other
two members of the genus by the very short rays and the adam-
bulacral armature. All three species are mud dwellers in shallow
water but the occurrence of what was supposed to be a distinctly
Antarctic genus in Algoa Bay is certainly of unusual interest. The
two Antarctic species are much larger than the African and their
longer rays give them quite a different appearance.

SOLASTERIDAE. -

This family is best represented in the colder waters of the northern
hemisphere. Only one species is recorded from the South African
region. That and an undescribed species of Lophaster are in the
Pieter FAURE collection.  They may be distinguished from each other
easily by the number of rays. There is also in the collection a dried,
9-rayed specimen of Solaster endeca with the label: ¢ ? Palmipes novem-
rediatus J. Bell. Loc.? No number. (P.F. coll.)”. It is highly im-
probable that this particular specimen was ever taken by the PIETER
Faure. The species might occur in South African waters but it is
not”known south of the equator. *

* This specimen is undoubtedly South African, it being labelled as a duplicate
of specimens sent to Prof. Bell [Ed.].
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Key to the South African Species of Solasteridae.

Rays 8—10 . 0 o . . . Crossaster penicillatus.
Rays 5 . 5 o 5 . 3 . Lophaster quadrispinus.

('ROSSASTER PENICILLATUS.
Sladen, 1889, CHALLENGER Ast.. p. 440 pls. 70, fig. 5 and 72, figs. 9, 10,

Although the largest of these individuals is much larger than Sladen’s
tvpes, and has the rays relatively much move slender than in his
figure, theve is no reason to doubt their identity. Bell (1905) lists
this species from half a dozen stations but gives no data whatever
about the specimens. In the present collection, only two extremes

of age are represented, voung ones with R = 10-I5 mm. and hig
adults with R = 5560 mm. It ts very interesting to find that of

the ten young, two have only 8 ravs and eight have 9, while of the
five adults, only one has 9 rays and four have 10. This suggests
that 10 is the normal number of rays in the species and that smaller
numbers are growth-stages.

P.F. 17965. Cape Point, N. 41° LK., 58 miles. 315-400 fms. S.,
bl. sp. 10 specimens: voung.

P.F. 18206. Cape Point, NNN.E. !/, E.; 14 miles. 100 fms, Gn, m.
5 spectmens: adult.

LLOPHASTER QUADRISPINUS ¥, sp. nov.
Plate XVIII. I%gs. 1, 2.

R=70 mm.; »r =20 mm.; R=35r: br =20 mm. Disk rather
large, flat but quite high (». 4. = 10 mm.) Rays 5, rather flat,

tapering steadily to the pointed tip. Abactinal skeleton with rather
small meshes, the papular areas usually with only 3-5 papulae.
Paxillae relatively few and widely spaced, the distance hetween two
about equal to height of column; each paxilla bears a tuft of 10-12,
or move, long, slender spines, about equal to the column. Madre-
porite large, about 3 mm. across, nearver to center of disk than to
margin. Marginal plates about 23 in each series, the superomarginals
above and not alternating with, the lower series. Marginal paxillae
similar to the abactinal but abruptly much larger and correspondingly
conspicuous.

Actinal interradial areas fairly well developed; a series of actino-
lateral plates adjoining the adambulacrals, 25—30 m number, extends

* Quadrispinus = having four spines; in reference to the furrow series of the
adambulacral armature.
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nearly to the tip of the ray; proximally they are close together and
there is one for each adambulacral plate but distally they are more
and more widely spaced and there is only one for every other adam-
bulacral; these plates carry a central tuft of slender spinelets: remainder
of the interradial area covered by 8-12 similar but smaller plates,
each with a central tuft of long slender spinelets. Adambulacral
plates two to each inferomarginal, as a rule. short, moderately wide,
well-spaced, the spaces often wider that the length of the plates;
each plate carries on its furrow-margin 4 long slender spines, the
relative lengths of which it is very hard to determine as they are
all more or less broken; from the middle of the ray on, there are
usually only 3 spines and near the arm-tip there are only 2; on the
actinal surface of each adambulacral plate is a series of 4 (or 3or2)
shmilar but slightly stouter spines, arranged in an oblique series cor-
responding to the width of the plates; these spines are also generally
broken. Oral plates large rounded, much swollen along the suture
distally ; the margin of each carries 8 or 9 slender spines of which
the one at tip is longest and stoutest; on the sutural swelling is a
series of about 4 similar but stouter spines, the innermost largest.
Membranes cover the actinal plates and spines, but they are thin
and unite the spines with each other very slightly. Tube feet large,
with well developed suckers. Colour yellowish-brown (dry) with a
more or less pinkish cast in alcoholic specimens.

P.EF. 2798, Vasco de Gama Peak, Cape Peninsula, N. 71° E,,
18 miles. 230 fns. St. 1 specimen; young.

P.F. 15060. Lion’s Head, Cape Town, S.E. '/, S., 50 miles. 230 fros.
Gr. s. 2 specimens; adult.

Holotype, South African Museum no. A 6426; P.F. 15060.

The discovery of a typical Lophaster in South African waters is
very interesting, and the interest is increased by the fact that it is
much nearer to L. furcilliger Fisher of the eastern North Pacific
ocean than it is to L. stellans Sladen from the western coast of
Patagonia. It differs from stellans in the bhody-form, the length of
the paxillar and adambulacral spinelets and the much more numerous
actino-lateral plates. From furcilliger it is more difficult to separate
it, but the actinal intermediate areas are distinctly larger, four furrow
spines are more generally present and the abactinal skeleton appears
to be much stonter. From antarcticus Koehler, it differs in the much
more numerous adambulacral plates, in having only one actino-lateral
plate to each inferomarginal and in the armature of the oral plates.

The young specimen from 2798 has R only a little more than
20 mm. long; the rays arve flatter, blunter and less tapering; the
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actinal intermediate areas are relatively smaller; but the adambulacral
armature s essentially the same, and the paxillae spinelets are
characteristically long. The specific characters are thus well shown
even in very small specimens.

PTERASTERIDAE.

This remarkable family of starfishes is well represented in South
African waters, since two species occur in shallow water and half a
dozen others are found further ofl shore. The family is a puzzling
one and the limits of the typical genus are ill-defined. So far as
the South African species arve concerned, Retaster and Diplopteraster
are excellent genera, sharply set oft' from each other as well as from
Pteraster.  But when all the known species are considered the line
between Retaster and Pteraster hecomes exceedingly hard to draw
and that between Pteraster and Diplopteraster tends to hecome very
hazy. So far as [ can see, Retaster and Diplopteraster are quite
distinct from each other and easy to separate, and it is strange Sladen
should have united them.

Key to the South African Species of Pterasteridae.

Armature of adambulacral plates forming transverse combs, the spinelets umted
by a membrane.
Adambulacral plates alike, equally prominent and equally armed; pedicels in
2 geries.
Paxillar spinelets united by conspicuous, ligamentous bands, forming a
heavy reticulum, each mesh of which forms a sharply defined area, con-
taining numerous small spiracles; B much exceeds 2r Retaster cribrosus.
Paxillar spinelets united by slender fibres, often very indistinct, not for-
ming a regular reticulum ; spiracles more or less scattered; R = 2r or less.
R =1'5r; oral spines, 5—7; adambulacral spines, 5—7
Pteraster capensis.
R = 2r; oral spines, 4; adambulacral spines, 4 Pleraster afjinis.
Adambulacral plates unlike, a more prominent regularly alternating with a
less prominent; latter with fewer adambulacral spines; pedicels in 4 series
Diplopteraster multipes.
Armature of adambulacral plates not forming webbed combs; spinelets free.
Adambulacral armature of 3 spinelets.
Supradorsal membrane not very thin; fibres connecting paxillae indistinet ;
3 oral spines on free margin of each plate . Hymenaster latebrosus.
Supradorsal membrane very thin; fibres connecting paxillae conspicuous;
4 or 5 oral spines on sides of each plate . Hymenaster membranaceous.
Adambulacral armature of fewer than 3 spinelets.
Adambulacral armature of 2 spinelets o Hymenaster lamprus.
Adambulacral armature of a single spinelet. Hymenaster gennaeus.
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* RETASTER CRIBROSUS.

Pteraster cribrosus von Martens, 1867. Arch. f. Naturg., Jhrg. 33, Bd. 1,
p. 1095 pl. 3, figs. 2-2¢,
Relaster cribrosus Staden, 1889. CHALLENGER Ast., p. 477.

When Perrier instituted his genus Retaster in 1878, he gave a
very indefinite diagnosis, mentioned no species by name and speedily
forgot his own creation, ignoring it entirely in his faunal lists. Sladen
revived it and added a number of species but so far as I know no
type has ever been designated and all workers have found it diffientt
to draw a satisfactorv line between KRetaster and Pteraster. If how-
ever we take cribrosus as the type (and I herewith so designate it),
the difficulty greatly diminishes, if it does not wholly disappear. For
R. cribrosus is a well-marked form, easily distinguished from typical
Pteraster by the nature of the supradorsal reticulum, which is made
up of ligamentous bands, becoming quite hard when dry, though
apparently not calcified. Kach esh of the reticnlum is a sharply
defined spiracular area, with numerous small spiracles. The adam-
bulacral plates are like those of Pteraster and similarly armed with
a transverse webbed comb but the actinolateral spines are notably
short. If we accept the character of the dorsal reticulnm as the
real basis for generic separation from Pteraster, we find that Retaster
is a small genus with few species. Sladen lists seven species but of
these only insignis seems to me congeneric with cribrosus, although
gibber may perhaps also belong with them. Aside from these, I find
no representatives of the same type of structure among all the species
of Pterasteridae known. The other so called Retasters should, I think,
be relegated to Pteraster. Von Martens records cribrosus from Mozam-
bique but it is not known from south of that point. Tt seems to be
one of the characteristic sea-stars of Zanzibar.

PTERASTER CAPENSIS,
Plate IX. Tigs. 3, 4.
Gray, 1847. Proc. Zool. Soc. London, p. 83.

Bell (1905) records this species under the name Retaster capensis
from seven stations on the South African coast chiefly in shallow
water. DBut he gives no data whatever in regard to the specimens,
In the collection sent me are two large Pterasters trom Ialse Bay
(one of the stations noted by Bell) labelled “Retaster capensis“? With
these is the note: “We have no specimens of Retaster capensis bearing
numbers similar to those given by Bell, but two supposed specimens
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of this species are sent from False Bay, 20-30 fms”. Besides these
two, there are nine other Pterasters from half a dozen stations which
seem to be identical with them. As this is evidently the common
pterasterid of South Africa, | should have no question about consid-
ering it Gray’s species (it answers his brief description satisfactorily)
were it not that Perrier, who had seen Gray’s specimen, says that
capensis and ecribrosus agree in having “un réseau a large mailles
formées de ligaments unissant les épines,” etc. The specimens at
hand differ from cribrosus strikingly in the ahsence of such a reticulum,
except in the outer part of the actinal interradial areas. Either
Perrier was mistaken, or capenses is very variable in the extent to
which the meshwork is developed, or the specimens before me are
not capensis.

It is an interesting and surprising fact that these South African
Pterasters which I am here calling capensis, can be distinguished only
with great difficulty from specimens of the same size, of Pteraster
tessellatus lves from Puget Sound! In fact after careful comparison,
the only constant difference seems to be in the structure of the
paxillae: in capensis each paxilla has a single central spinelet of a
size about equal to the swrrounding series of 6 or 7 shmilar spinelets,
whilte in ftessellatus instead of this central spinelet is a cluster of
smaller and more slender spinelets. 'I'his dillerence is not conspicuous
but it seems to be constant and is certainly important.

Some specimens of capensis, and of tessellatus also, have a well
marked reticulum along the lower sides of the rays. [t is possible,
though 1 have no evidence to support the view, that there is much
vartation in the extent of this reticulum and the British Museum

’

type may possibly have it developed dorsally. But if this proves to
be so, it will be useless to try and maintain Kefaster as a separate
genus. .

The specimens before me range from R = 53 and » = 40 mm.
(R=1325r), to R=19 and »r=12(R=1'6r). One specimen has
R =236 and r =20 (R =1:8r) which is the extreme arm-length for
the group in which capensis and tessellatus belong.

P.F. 2336. Lions Head, Cape Town, N. 67° E., 25 miles, 131-136 fms.
Blk. spks. 1 specimen; small adult.

P.F., 2429, Lions Head N. 84° E., 38 miles. 195-20%4 fms. Blk.
spks. 2 specimens; small adults.

P.F. 14532, Cape Point N. 50° K., 18 miles. 180 fms. Gn. s.,
bik. spks. 2 specimens; young.

P.F. 18154 Cape Point N.E. by E. 3, E., 18 miles. 200 fms.
Fne, s. 1 specimen; young.
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P.F. 19054. Nanquas Peak, Algoa Bay, N. by E., 11 miles. 57 fis,
M. 2 specimens; adult.

FFalse Bay, Cape Colony, 20-30 fms. 2 specimens; adult.

Mossel Bay, Cape Colony. 1 specihmen; adult.

Bathymetrical range, 20-204 fins,

Colour in life: dark or pale violet, eitlier uniform or with a dark
angular ring on the upper surface on a paler ground colour.

PTERASTER AFFINIS.

E. A. Smith, 1876, Ann. Mag. N. H. (%), vol. 17, p. 108.
1879, Phil. Trans., vol. 168, pl. 16, fig. 5.

The specimen hefore me has R = 28-30 mm., » = 15 mm., so
that R = 1-8-2r. It is thus considerably larger than Smith’s type
but it agrees with his description so well that 1 have no doubt it is
the same species. The colour in alcohol is light dingy yellow.

P.F. 2798, Vasco de Gama Peak, Cape Peninsula, N, 71° E.,
18 miles. 230 fins. St 1 specimen; adult, probably.

DIPLOPTERASTER MULTIPES.

Pteraster multipes M. Sars, 1865. Forh. Vid. Selsk. Christiana, p. 200.
Fisher, 1911. Bull. 76 U.S. Nat. Mus., pl. 107.

The occurrence of this northern species off the Cape of Good Hope
is indeed remarkable. One of the specimens has R=25 muni. and
the other has R =55 mm. [ have compared them with a specimen,
taken in 207 fins. off the northeastern coast of the United States,
and there is no doubt, in my mind, of their identity. [Fisher (op.
cit. p. 371) has given a key to the three known species of Diplopter-
aster and these specimens run down at once to multipes. One would
naturally expect one of the two southern species to be the South
African form. Sladen can hardly have compared this species with
Retaster cribrosus when he placed Diplopteraster in the synonymy of
Retaster.

P.F. 14532. Cape Point N. 50° E.; 18 miles. 180 fms. Gn. s.,
bik. spks. 2 specimens; 1 adult and 1 young.

HYMENASTER LATEBROSUS.

Sladen, 1882, Jour. Linn. Soc. London (Zodl.), vol. 16, p. 230.
1889, CHALLENGER Ast., pl. 92, figs. 4, 5.

The single specimen, which I refer to this species, has R = 27 mm.
and » =115 mm., but two of the arms seem to have been bhitten or
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broken ofl at some time and are partly regenerated: thev are only
15 mm. in total length. Tlis individual is thus somewhat larger
than Sladen’s type which was taken in the Antarctic Ocean, far to
the south of West Australia, in 1950 fus.  The South African speci-
men agrees well with Sladen’s description and figure, except that
the dorsal paxillae are fewer and thev project more strikingly, and
there are only two, instead of three, oral spines on the free lateral
margins of the plates. These differences seem to me well within
the probable range of individual diversity.

P.F. 16906. Cape Point N.E. by E. !/, E.; 40 miles. 800-900 fins.
Gn. m. 1 specimen; adult.

HYMENASTER MEMBRANACEUS.

Sladen, 1882. Jour. Linn. Soc. (Zodl.), vol. 16, p. 237,
1889, CHaLLENGER Ast., pl. 92, figs. 6, 7.

It is with much hesitation that | refer a number of small Hymen-
asters, in very poor condition, to this species. They are all small,

= 20-30 mm., and are so badly rubbed, orally, that it is impossible
to determine what the armature of the oral plates was. The adam-
bulacral plates certainly carried three short, slender spines. The
supradorsal membrane is very thin and full of interlacing fibres.
The type of membranacens was from 1125 fins. in the northeastern
Atlantic, and was larger (R = 35 mum.) than any of these South African
specimens. The oral plates and armature were a very characteristic
feature and it is to be regretted that all of the specimens before me
have the oral plates badly rubbed. It is evident however that there
were D small spines on lateral margins of each oral plate. In view
of this fact and the character of the dorsal membrane, it has seemed
to me best to refer these specimens to membranacens though their
identity is of course doubtful.

P.F. 16906. Cape Point N.E. by E. 1/, K., 40 miles. 300-900 fms.
Gn. m. 7 specimens; young?

P.F. 1726. Cape Pont k. 3, N, 42 miles. 930 fms. Gn. m.
6 specimens: young?

HYMENASTER LAMPRUS *, sp. nov.
Plate XI. Figs. 3, 4.
R=42 mm.; » =232 mm.; R=13r. Form almost pentagonal,
as the rays are blunt and little produced and the sides are very
lightly concave. Disk not very high or thick; radial paxillar areas

* japmpds = bright-colored, in reference to the fine colour of the actinal surface.
20
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elevated and sharply defined, with paxillae in about half a dozen
series: each paxilla has 3 or 4 rather stout spinelets, about 2 mm.

long, which radiate widely and push the membrane up above them-

(=) .
selves to such a degree that the paxilla areas look very spiny.
Spiracles in small groups of 3-5, lving in widely scattered little
patches of slightly thickened membrane; there are also a few straight,
narrow patchies of spiracles extending out onto the interradial mem-
brane, much as in H. nobilis. Interradial membrane, smooth and thick,
but numerous fine, interlacing fibres can be made out on its surface.

Actinally the interradial areas are smooth, but f{ibrous as above;
the free area, not touched by actinolateral spines, is 20-25 mm. wide
and 10 mm. deep. Adambulacral plates each with two subequal,
sharp, slender, slightly diverging, sacculate spines; the saccules ex-
tend far beyond the spine-tips.  Aperture papillae sacculate, and not
peculiar, fully occupying the areas hetween the bases of the actino-
lateral spines. The latter are remarkably short, only a little over 6 mm.
long, at the best; there are 25-30 on each side of each ray, but
only % or D are in contact with those of the adjoining ray; from the
{ifth to the thirteenth or fourteenth, they are subequal, but they
then become rapidly shorter and shorter. Pedicels in two series.

Oral plates short and wide, projecting greatly at the distal end;
each plate carries on the free lateral margin, which s somewhat
flaring, 2 subequal, sharp, slender spines; a much longer and stouter
spine stands at the middle of the anterior margin and back of it,
near the middle of the plate is a second, similar spine.

Colour, in alcohol; dorsally, dull pink, abruptly darker even dull
claret on the interradial membrane; whole actinal surface, except
the dull brown feet, deep, dull red, nearly claret.

P.F. 16932, Cape Point N.E. by E. 1, E.; 40 miles. 800-900 fms.
Gr. m. 1 specimen; adult.

Holotype, South African Museum no. A G446,

This handsome Hymenaster belongs in the same group with glancus
and gigantens, but it differs from them both in the very short actino-
lateral spines, and the armature of the mouth plates. While it is
not impossible that it is the young of giganteus, it seems to me highly
improbable. The arrangement of the spiracles is peculiar, reminding
one a little of nobilis or perhaps better of koehleri.

HYMENASTER GENNAEUS ¥, Sp. nov,
Plate X.

R =75 mm.; » = 60 mm.; R=195». Form almost perfectly

* yevviios = of noble brith, in reference to the close relationship to . nobilis.
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pentagonal, the sides being only very slightly concave. Dorsally very
similar to H. nobilis, but the radial paxillar areas are relatively nar-
rower, only about 23 mm. wide or less than one-third R.; in nobilis,
they are about 40 R. The narrow bands of spiracles running ont
onto the interradial membrane are numerous and well-defined and
run clear to the margin. Actinally, the ambulacra are not at all petaloid
but the pedicels and ambulacral plates and armature, including the
aperture papillae are very much like those of nobilis.  The actinolateral
spines are very short, only about 11 mm. long, and from the sixth
to the twenty-fifth are subequal; this gives a characteristic appearance
to the ambnlacra. Oral plates short and wide, conspicuously projecting
distally and with lateral portions a little concave, so the margin
projects downward (in normal position of animal) a trifle; on the
free argin of each plate are 4 (rarely 3) spines of which the inner-
most is quite small, the others moderate and subequal; at the inner
corner of each plate is a spine, conspicuously larger than the mar-
ginal spines; back of this is a similar spine, but a little larger; and
back of this again is a third spine, apparently the largest of all;
these three superoral spines are close together but they do not form
a straight series, as the middle one of the three is nearer the median
suture than are either of the others. Colour, in alcohol, very light
brown with a pink tinge.

P.F. 16825. Cape Point N.E. by E. 3/, E.; 38 miles. 750-800 {ms.
Gn. m. 1 specimen; adult.

Holotype, South African Musemn no. 6447.

This fine starfish is in excellent condition except that most of the
oral and adambulacral spines are broken. Apparently however they
were all sharp, though sacculate as usual.  The relationship to nobilis
is evident but the armature of the oral plates is so different from
that deseribed and figured by Sladen for the CHALLENGER’S fine
Antarctic species that the two forms cannot be conspecific. The
shorter actinolateral spines and the longer series of interradial spi-
racles are also characters of gennaeus which cannot be ignored.

ASTERIIDAE.

This large family of starfishes, so common on the coasts of the
northern hemisphere, and especially on the Pacific coast of North
America, is represented by but few species in South African waters.
I fully concur in Verrill’s decision that the group called “Stichaste-
ridae” is not of family rank and its members really belong in the
Asteriidae. Perhaps Coronaster belongs in the Pedicellasteridae rather
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than here but as a matter of convenience, and for lack of material,
1 have left it in this family.

Of the 7 species hitherto known from South Africa, only 3 are in
the Pieter FAURE collection; on the other band, that vessel secured
a fourth species, which seems to be new to science. Of the four
species recorded from South Africa but not in the PIETER Faure
collection, two are well defined and there is no reason to doubt their
occurrence as recorded, but Bell has thrown some doubt on the vali-
dity of Asterias capensis and there is a possibility that 4. africana
is identical with 4. rarispina. The following key distinguishes the
eight species included in this report.

Key to the South African Species of Asteriidae.

Abactinal plates small and rather uniform, arranged in very regular longitndinal
(and also transverse) series, the intervals occupied by small but distinct groups
of papulae; plates well covered by small blunt spinelets and numerous pedicellariae
Stichaster felipes.
Abactinal plates not as above.
Adambulacral armature of 1 spine (monacanthid).

Rays 5.
Large pedicellariae of ambulacral furrows, slender (length 3—4 x
thickness) . c Marthasterias glacialis.

Large pedxcellanae of furrows stout (length about twice thickness).
Abactinal spines on rays few, all of one kind, stout
Marthasterias rarispina.
Abactinal spines numerous, large and small
Marthasterias africana.

Rays 6—12.
Digk moderate, its diameter :25—:30 R; rays not very long, R =6
or Tbr . . Coscinasterias calamaria.

Disk small, its dmmeter on]y 20R rays long and slender, R = 1057
Coronaster volsellatus.
Adambulacral armature of more than 1 spine.
Diplacanthid (with 2 adambulacral spines); rays 5 or 6 Asterias capensis.
Polyacanthid (with more than 2 adambulacral spines)
Perissasterias polyacantha.

STICHASTER FELIPES.
Sladen, 1889. CHALLENGER Ast., p. 453; pl. 101, figs. 1, 2

The specimens at hand, one with R =88 mm. and the other with

= 4% mm., are quite typical. Verrill says this species is not a
member of Stichaster in a strict sense, indeed he intimates that
Stichaster is monotypic, but lLe does not suggest in what genus he
would place felipes, and its final disposition may be left until the
co-called Stichasteridae are properly revised.
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P.F. 2435. Lion’s Head, Cape Town, N. 8% E., 38 miles.
194-204 fms. 1 specimen; adult.

P.F. 15434, Cape Point Lighthouse, N.E. by N., 7%/, miles. 80 fms.
Fne. gn. s. 1 specimen; young.

MARTHASTERIAS GLACIALIS.

Asterias glacialis Linné, 1758, Sys. Nat. ed. 10, p. 661.
Marthasterias glacialis \V. K. Fisher, 1906. Ann. Mag. Nat. ist. (7),
vol. 17, p. 575.

There are three starfishes in the PiEtErR FAURE collection which
I think must be referred to this northern species. Bell has already
recorded it (1905) from three South African stations. [ have com-
pared the present specimens with others from further north and find
they agree very closely with those from the Azores. The species
has an extraordinary range, as it is found throughout the eastern
Atlantic from Iceland to the Cape of Good Hope; it occurs also on
the coasts of northern Norway and yet in the Mediterranean too!
The specimens in the PIETER FAURE collection are not large, R equal-
ling 33, 50 and 90 mm. The smallest has very few spines abacti-
nally except the median series, only 3-5 spines occurring between
that series and the superomarginals. The larger specimens have a
complete but not very regular lateral series on each side and some
additional spines. I agree with Bell that the number of series of
abactinal spines is not a valid specilic character in glacialis. The
species is beautifully figured in Ludwig’s great monograph “Seesterne
des Mittelmeeres, 1897, pl. 3, figs. 1-3. Much more South African
material must be secured before the real relation of glacialis to
africana, capensis and rarispina can be determined and the validity
of the three South African species be established.

P.F. 3009. Cape Colony; IFalse Bay. 2 specimens; adult.

Locality unknown. 1 specimen; young.

MARTHASTERIAS RARISPINA.

Asterias rarispina Perrier, 1875. Arch. Zool. Exp., vol. 4, p. 246,
Marthasterias rarisping Verrill, 1914. Shallow Water Startishes of the
North Pacific Coast, p. 47.

There is a well-preserved sea-star in the present collection which
seems to me undoubtedly a representative of this species. It is ap-
parently adult, R =85 mm., (but as Perrier gives no measurements
whatever, it is impossible to show how its size compares with that
of the type). The abactinal surface of the raysis extraordinarily bare ;
there are only 10-12 spines and these are all in the median radial
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series; they are less stout and much sharper than the corresponding
spines in glacialis: many of the superomarginal plates, more parti-
cularly on the basal half of the ray bear no spines, The colour of
this specimen is deep, dull purplish-pink, in alcohol.

P.I. 13743, Great Fish Point, Cape Colony. N, by ., 7 miles.
49 fms. S, sh. 1 specimen; adult.

* MARTIIASTERIAS AFRICANA.
Asteracanthion africanus Miiller and Troschel, 1842, Syst. Ast., p.15.

This species has never been figured or even fully described. The
type locality is the Cape of Good Hope. A specimen of Marthasterias
hefore e from Port Natal is regarded by Dr. W. K. Fisher as
probably africanus, and it is from this specimen, and not from pu-
blished deseriptions, that the character emphasized in the key on
p- 304 1s taken.

* COSCINASTERIAS CALAMARIA.

Asterias calamaria Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 179.
De Loriol, 1885. Cat. Rais. Ech. Mauritius: Stellérides, pl. 7, figs, 1, 2.
Coscinasterias calamaria Perrier, 1894, Trav. et TaLisMAN Stell., p. 106.

This sea-star, characteristic of the Australian and New Zealand
coasts, has long been known from Mauritius and de Loriol says it is
common there. Bell (1903) reports a specimen from rock pools at
low tide, in Three Anchor Bay, Cape Colony, but evidently it is rare
in South African waters. There are none in the present collection.

* CORONASTER VOLSELLATUS.
Asterias (Stolasterias) volsellata Sladen, 1889. CHALLENGER Ast., p. 584;
pl. 107, figs. 1-4.
Coronaster volsellatus Fisher, 1917. Proc. Biol. Soc. Washington,
vol. 30, p. 25.

The type-locality for this species is in the Philippine Islands but
Bell (1905) ascribes “some remarkable fragments®, “dredged off
Great Fish Point Light House, N. by W. 3/, W., 17 miles“, in 100 fms.,
to this species.

* ASTERIAS CAPENSIS,
Perrier, 1875, Arch. Zool. Exp., vol. 4, p. 258.

Little is known of this species, which was based on a specimen
from South Africa, in the British Museum. Bell (1905) lists a spe-
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cimen; “Dredged off Cape St. Blaize, N. by E. 1/, E.) 65 miles.
Depth 89-90 fms.* As | have never seen a specimen, and no ade-
quate description or figure has been published, I do not know in
what genus it really belongs. But it is probably not a true Asterias.
At one time (I882) Bell thought it identical with glacialis, which
would indicate it 1s a Marthasterias.

PERISSASTERIAS ¥, gen. nov.

Abactinal skeleton made up of more or less cruciform plates, ar-
ranged in numerous (15-17) longitudinal series, united internally by
strong, transversely placed supplementary ossicles; the exact position
of these ossicles is more or less oblique and occasionally longitudinal.
Abactinal spines small and nunerous, more or less wreathed with
pedicellariae or with a cluster of pedicellariae near the tip. Median
radial series of spines somewhat larger than the others and united
together in longitudinal or oblique pairs and trios. Papulae numerous
but none below the inferomarginals. Actinolateral plates wanting.
Adambulacral plates very wide and short, each with a close-set trans-
verse series of six, or usually seven spines; each of these spines bears
one or more pedicellariae at or near the tip.  Major and minor pedi-
cellartae numerous, but small; no very large pedicellariae anywhere.
Pedicels in four very regular parallel series, extending nearly to ex-
treme tip of ray.

This remarkable genus is sharply distinguished from the rest of the
family by the adambulacral armmature. The absence of actinolateral
plates makes the actinal skeleton very simple but the excessive width
of the adambulacral plates provides the necessary area for the attach-
ment of the numerous crowded spines.

PERISSASTERIAS POLYACANTHA *¥, sp. nov.
Plate XVIII. Fig. 3.

R =not less than 310 mm.; » unknown; b = 40 mm.; R =nearly
8 br. Disk unknown. Ray wide at base, somewhat flattened, tapering
steadily to the blunt tip; the ray is widest, not where it joins the
disk but somewhat distal to that point. Abactinal skeleton made up
of numerous series of plates arranged in longitudinal series of more
or less regularity; the median series is largest and is more elevated

* meguooéc = above measure, excessive | Asterias, in reference to the excep-
tional development of adambulacral spines.

**% molvdxzerfe = having many thorns, in reference to the numerous adambul-
acral spines.
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than the others; at the base of the arm there are eight series on each
side between the median plates and the superomarginals. Median
series with spines about 5 mm. long, and over a millimeter thick,
bluntly pointed and with a wreath of minor pedicellariae; these
spines are arranged in longitudinal or oblique pairs or trios which
are apparently more or less fused together at base and are there
enclosed in a comunon sheath of thick skin. The remaining abactinal
spines are somewhat smaller (about 4 mm. long) and more slender
and pointed ; near the median series they are usunally single and have
a distinct wreath of minor pedicellariae but near the marginals there
are often two and somnetimes three spines on a plate and the wreaths
of pedicellariae are reduced to irregular clusters. Superomarginal plates
refatively rather large, each with a group of four or five irregularly
placed spines about 4 mm. long, blunt and slightly widened and even
flattened at the tip; there are several minor pedicellariae, as a rule,
on each of the spines. Inferomarginals somewhat smaller than the
upper series, each with three, or rarely four, spines, similar to those
above them but a little smaller; as a rule these inferomarginal spines
form an oblique series but they are occasionally irregularly placed;
they are in close proximity to the adambulacral spines. No actino-
lateral plates whatever. Adambulacrals about 6 mm. wide and not
quite a millimeter long; each carries a series of six or more commonly
seven spines, of which the innermost are about 5 mu. long and the
outer about 35 mmnu.; these spines are much more slender than those
of the abactinal plates and each carries one or more pedicellariae
near the tip. Papulae very numerous, in groups in every interspace
above the inferomarginals. Pedicellariae, hoth major and minor,
abundant; the latter are about *40—50 mm. long and not only com-
pose the wreaths and clusters on the spines but are widely scattered
on the skeletal plates and papular areas; the major pedicellariae are
about 60—75 mm. long and occur all over the animal, even in the
ambulacral furrow and attached to the adambulacral spines. Colour
dull yellowish-brown.

P.I. 2105.  Lion’s Head, Cape Town, S.E. 1, K., 42 miles. 156 fms,
Dk. gn. s. 1 arm of a large adult.

Holotype, South African Museum no. A 6445.

It is of course to be regretted that there was no complete speci-
men secured of this remarkable starfish, but it is a cause for grati-
fication that the arm taken is so well preserved that both generic
and specific characters are unmistakable. It is a little hard to decide
with what genus Perissasterias is most nearly allied but probably
the group which Perrier has named Distolasterias may be considered
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its nearest relative, althongh the type of that genus is from Japanese
waters, and no species are known from the southern oceans. Some
species of Asteriidae are already kuown which occasionally have three
adambulacral spines on a plate, but there are no connecting links
between such forms and this remarkable South African starfish.

BRISINGIDAE.

This remarkable family. not hitherto known from South \frican
waters, is represented in the PIETER IFaure collection by the follow-
ing species.

BRISINGA CRICOPHORA.
Sladen, 188). CHALLENGER Ast., p. 606; pl. 109, figs. 6-8.

There are two specimens of Brisinga in the collection from South
Africa, and they seem to be representatives of this species which
Sladen deseribed from a single fragmentary individual taken in the
West Indies. The specimens before nie answer well to Sladen’s
description and figures except in two or three pomts. The type of
cricophora had but Il rays while each of the PIETER I[FAURE speci-
mens had 13, though all are now detached. As the number of arms
in other species of Brisinga shows no little diversity, it is not strange
that this discrepancy occurs. On many adambulacral plates there
may be on the aboral margin, well up in the furrow, one or even
two very delicate spines. These would have been very easily over-
looked by Sladen if he did not dry his specimen. The oral plates
have three pairs of superoral spines, instead of two as in Sladen’s
description, and two on each wmargin instead of one. These diflerences
are too trivial it seems to me, in the light of such scanty material,
to warrant describing the South African Brisinga as a distinct species.
The type of cricophora was 20 mm. across the disk; the present
specimens are about 24 mm. The curious actinal spines at the base
of the ray are quite well marked but rather similar spines occur in
a specimen of B. endecacnemos in the M. C. Z. collection. This speci-
men was collected by the TavLisman and identified by Perrier, hy
whom it was sent to the M.C.Z. If Sladen is right in stating that
the basal actinal spines in endecacnemos are needle-like, this TALISMAN
specimen ought to be referred to cricophora, but I have no authentic
material of endecacnemos for comparison.

P.E. 18960, 36° 447 S., 21° 447 K., 250 fms. Gn. s, st. 2 speci-
mens: adult.

Fisher (1617, Ann. Mag. Nat. Ifist. (8), vol. 20, p. 426) places
cricophora in his genus Craterobrisinga, a group separated from Bri-
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singa by differences in the adambulacral armature which seem to
me hardly of generic significance. Ior the present at least I think
cricophora may remain in Brisinga.

BRITTLE-STARS. OPHIUROIDEA.

Brittle-stars form a relatively small part of the South African
echinoderm fauna, there being fewer species represented than there
are sea-stars and scarcely a dozen seem to be common along shore.
Diderlein, in his list referred to previously (see p. 222) names 29 species
as occurring in water of less than 278 fms. but one of these (Ophio-
zona capensis) is synonymous with another (Ophiura costata) and two
others (Ophioderma tonganum and Ophiothrix roseocoeruians) are due to
mistaken identifications.  The collection from the South African
Musenm contains over 1200 specimens rvepresenting 44 species, of
which 22 are in Diderlein’s list.  There are however 5 species hitherto
known from Mozambique and one from Algoa Bay, as well as two
from deep water off South Africa, and hence not listed by Diderlein,
which fall within the scope of this report. There is also a species
(Ophiocnemis marmorata) i the collection of the M. C. Z. from the
Cape of Good Hope, collected by Wahlberg, of which Diderlein was
necessarily ignorant. There are thus 57 species of hrittle-star included
in the present report, of which however only 6 are new to science:
these are here described for the first time.

Of the 57 species, 30 are truly littoral occurring in water less than
twenty fathoms deep, while 5 are strictly abyssal occurring only
(or, at least, generally) in water beyond 600 fms. The remaining
22 species may be classed as continental,

Of the 30 littoral species, 16 seem to be endemic and as all but
one have been known for some years, it is fair to say that half the
littoral brittle-stars are characteristic forms. Of the remaining
14 species, 12 are IKast Indian or Indian Ocean forms while one
(Amphipholis squamata) is cosmopolitan and one (Ophiothriz fragilis)
is European. None of the littoral species are known from either
South America or the southern coasts of Australia. It is noteworthy
that of the 30 littoral brittle-stars here treated as South African,
8 are not known from south of Mozambique and one or two others
are of very doubtful occurrence south of that point.

Of the 22 continental brittle-stars, no fewer than 14 are endemic,
five of these being heve described for the first time. The continental
fauna is thus a very characteristic one. Of the eight species not
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endemic, two are antarctic, two are known from southern South
America and one is known from Australia and the East Indian region.
There are therefore no fewer than 19 distinctly austral species in
the 22 making up the continental fauna. The remaining three species
are more or less cosmopolitan in deep water and their occurrence
in South African waters is thus of uncertain significance. Two of
the three are species of Ophiactis, a difficult genus, the distribution
of whose deep water species is still a puzzle. The other cosmopolitan
ophiuran is  Asteronyx loveni, which was originally discovered in
Norwegian seas, but has since heen taken in the North Atlantic,
North Pacific and Indian oceans, as well as among the West Indian
Islands, off the Western coast of Mexico and off the southeastern
coast of Australia.

Of the 5 abyssal ophiurans included in the present report, none
are endemic but all are well-known and wide-spread species. Two
are known from both the North Atlantic and North Pacific and two
from the North Pacific and East Indian regions. One, Ophiernus
vallincola, being previousty known only from the North Atlantic and
the Antarctic abysses, would naturally be expected in the deeps off
South Africa.

In conclusion then, we may say, in the light of our present know-
ledge, that the brittle-star fauna of South Africa is quite characteristic,
more than half (30) the known species being endemic and five others
being distinctly austral forms. Nearly half the remaining species are
not really part of the South African fauna at all, as they are not
known from south of Mozambique. The affinities of the littoral
species are distinctly Indo-Pacific and yet there are two notable cases
of Atlantic relationship, in Ophivthriz fragilis, an European species,
and Ophioderma leonis, a member of a very characteristic West Indian
genus, The continental fauna is more emplatically endemic than is
the littoral, and its affinities are clearly not Indo-Pacific, as only
four or five of its members are certainly derived from that side of
Africa, while twice as many have a more or less clearly marked
relationship to the Atlantic fauna and three are distinctly austral,
two being Antarctic. The impression made by the study of the sea-
stars that the shallow water fauna is of Indian origin while that of
the deeper water is from the west, is thus strengthened by study of
the brittle-stars.

There is surprisingly little similarity between the brittle-stars of
Australia. or those of southern South America, and those of South
Africa. The small and specialized genera Ophiomisidium and Dicten-
ophiura have Australian species but they are also known from the
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Atlantic, while the fine Ophiothriz aristulata, which seems to unite
the Cape deep waters with those of thie southern coasts of Australia,
is also known from the East Indies and Indian Ocean. As for the
South American connections, the Ophiomyxa of Agulhas Bank may
not be the South American species, so that Gorgonocephalus chilensis
is the only species actually common to the two regions.

The 57 species included in the present report belong to 11 families.
They can be most easily distinguished from one another if these
families are first differentiated, which the following key attempts to
do.  Thanks to the brilhant work of Matsumoto, the families of
brittle-stars are now beginning to take on tangible form. Under
each family will be found a key to its South African representatives.

Key to the South African Families of Ophiuroidea.

Disk and arms covered with a smooth skin; upper arm plates rudimentary or
wanting; side arm plates ventral or snbventral in position.
Arms simple, not very long, 3—b times disk-diameter, not capable of vertical
coiling o . Ophiomyxidae, p. 313.
Arms branching, or if 51mple very long, capable of being vertically coiled.
Teeth present in a vertical series on each jaw tip; arms not annulated
with bands of microscopic hook-bearing granules Trichasteridae, p. 314.
No true teeth; arms annulated with double series of hook-bearing granules
Gorgonocephalidae, p. 315.
Disk and arms not covered by a smooth skin; upper arm-plates nsually well-
developed; side arm-plates not ventral or subventral in position (except when
upper arm-plates are unusually wide).
Arm-spines moderately or quite long, more or less at right angles to long
axis of arm, never minute or closely appressed.
Upper arm-plates small, more or less triangular, in contact (if at all)
only at base of arm; teeth triangular or sharply pointed; oral papillae
well-developed, 3 or more on each side . Ophiacanthidae, p. 319.
Upper arm plates well-developed, forming a more or less continuous
series, or if triangular and discontinuous, then teeth broad, squarish and
oral papillae only 1, 2 or 0 on each side.
Dental papillae none; two proximal oral papillae may occupy tip of jaw.
Not more than 4, often only 2 or 3, oral papillae on each side
of jaw . o . Amphiuridae, p. 325.
5 oral papillae on each 51de of jaw Ophiochitonidae, p. 343.
Dental papillae present in a cluster at tip of jaw.
No oral papillae . . Ophwimckzdae p. 335.
Oral papillae several ‘on each side of each jaw
Ophiocomidae, p. 347.
Arm-spines small or at least slender, often minute, closely appressed to side
arm-plates.
Disk closely grannlated (rarely some plates are visible); arm-spines 5—10,
short, subequal, . c o . Ophiodermatidae, p. 349.
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Disk without, or with a fugaceous coat of granules; arm-spines rarely
more than 3, uppermost often decidedly longest (numerous and subequal
in Ophiomusium lymani).
Arms inserted laterally to disk; arm-spines 3 or rarely more
Ophioleprdidae, p. 353.
Arms inserted ventrally to disk; ventral arm-plates small, covering
only a narrow median area on lower surface of arm; arm-spines 2
Ophioleucidae, p. 365.

N.B. Statements made in the above key are not intended to apply to each family
ag a whole but only to its South African representatives.

OPHIOMYXIDAE.

This family seems to have but two representatives in South Africa,
each representing a wide-spread genus. Each occurs in the PIETER
FaAurg collection but each has been recorded before at least once.
They may be distingwished from each other as follows:

Key to the South African Species of Ophiomyzidae.

Second (outer) oral tentacle-pore small, opening within the mouth slit; oral papillae
flat with wide somewhat serrate tips, the distalmost smallest Ophiomyxa vivipara.
Second oral tentacle-pore large, opening on oral surface of mouth plate; oral
papillae spiniform, the 3 distal ones conspicuously longest and largest
Ophoscolex dentatus.

OPHIOMYXA VIVIPARA.

Studer, 1876. Monatsh. K.-Preus. Akad. wiss. Berlin, p. 462.
. L. Clark, 1915, Mem. M. C. Z., vol. 25, pL. 2, figs. 1, 2.

The specimens at hand agree very well with those taken by the
CHALLENGER on the Agulhas Bank, but they are not so closely
similar to specimens from the Strait of Magellan. The available
material is neither of sufficient quantity nor of suitable quality to
determine whether the South American and South African are actually
identical. The few specimens before me suggest that they are dis-
tinguishably different. The largest of the PierEr FAURE specimens
is about 20 mm. across the disk (dry) and has arms 80-90 mm. long.
It is of a nearly uniform pale reddish-brown, the disk somewhat
darker.

Station 2528, Lion’s Head, N.63° E., 34 miles, 154 fms. Blk. spe.
5 specimens; adult. ‘

Station 13225. Cove Rock, N.W. 3/, W. 13 miles, 80130 fis.
Crl. and r. 1 specimen; adult. :
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OPHIOSCOLEX DENTATUS.
Lyman, 1878, Bull. M. C. Z., vol. 5, p. 157; pl. VII, figs. 184-186.
1882, CHALLENGER Opls., pl. XX1V, figs. 4-6.

Mr. Lyvinan’s figures are better in his preliminary, than in his final
report.  In meither case do they correspond closely to his excellent
deseription.  The picture of the remarkably long outer oral papillae
is particularly bad in the CHALLENGER report and even in the preli-
minary paper, they are not represented nearly long or slender enough.
The four, long, flat, blunt arm-spines are better represented as to
form, i the preliminary paper, but number, position and relative
size are much better shown in the final plate. Apparently Mr. Lyman
did not examine a dry specimen or he would not have called the
tentacle-scale rounded, wlien it is conspicuousty spiniform, nor would
Lie have said “the upper arm-plates are only indicated by thin filins
of shghtly calcified skin®.  The upper surface of the arms, at least
the hasal half, is covered by numerous small but distinct plates,
similar to but rather larger than those which cover the disk.

This species was taken by the CHALLENGER only on the Agulhas
Bank, hut Bell (op. cit. p. 259) records it from “off Buffalo* in 195 fms.
The specimens before me in the PieTer Faure collection have a
disk diameter, ranging from 9-18 mun.; the largest is thus somewhat
larger than Lyman’s type.

Station 2336. Lion’s Head, N.76° K., 28 miles, 140 fins. Blk. spe.
1 specimen; half grown.

Station 2528,  Lion’s Head, N. 63° E., 34 miles, 154 fms. Blk. spe.
3 specimens; adult.

TRICHASTERIDAE.

This family is poorly represented in South African waters, only
the two following species having been found and these very sparingly.
They are easily separated from each other as follows:

Key to the South African Species of Trichasteridae.

Arms long, 8—10 times disk-diameter or more, with 4 or 5 minute arm-spines

on each side arm plate . . . c 5 Asteronyx loveni.

Arms short, scarcely twice disk- dlameter, with only 2 minute arm-spines
Ophiuropsis lymant.

ASTERONYX LOVENI.
Miiller and Troschel, 1842. Sys. Ast. p. 119; pl. 10, figs. 3-5.

The discovery of this species off South Africa is interesting but
not surprising. It has been known previously from almost all parts
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of the world in deep, cold water. The largest of the PIETER FAURE
specimens is still young, with the disk only 12w, across, while
others are only half as large. 1 have compared the specimen with
those of similar size from other regions aud (ind no differences to
which weight may be given.  The oral papillae are shorter, flatter
and more regularly arranged than in most northern specimens and
in this particular, the South African specimens approach most nearly
to one from ofl' Victoria, but some northern specimens show a similar
tendency and 1 do not think even a varietal name can be given to
the southern form.

Station 17268, Cape Point, K. 3/, N.| 42 niles, 930 fms, Gn. n.
2 specimens; very young.

Station 17303.  Cape Point, K. 3/, N., 41 wmiles; 890 fms, Gn. m.
2 specimens; young.

* OPHIUROPSIS LYMANI.

Studer, 1884, Abh. K.-Preus. Akad. wiss. Berlin, p. 55;
pl. V, figs. 12a—d.

This remarkable httle ophiuran is known only from the holotype
(disk-diameter, 6 mm.; arin-tength, 10 mm.) which was taken by
the GazerLLE off Spencer Bay, Southwest Africa, in 60 fms. The
colour in life was rosy red. It is quite possible that this will prove
to be the voung of some other genus hut we have no clue yet as
to its relationships. The first spelling of the specific name was with
two n’s but as a subsequent spelling (in the Explanation of Pl V)
is correct, we must treat the first as a slip of the pen or a typo-
graphical error. '

GORGONOCEPHALIDAE.

This interesting family is represented in the region about the Cape
by only three species, ot which two have the nuch-branched arms
which have led to the fisherman’s name of “basket-tish”.* Both of
these have long been known from South Africa but the third species,
having unbranched or simple arms, is a discovery of the Pirrer
Faure. The three forms are very easily distinguished from each
other by ohvious characters. The simple-armed species and one of
the basket-fish seem to be endemic but the other bhasket-fish has
an extraordinarily wide distribution, ranging as it does from Chil,
Argentina and the Falkland Islands to Kerguelen and Heard Island.

* This is the colloguial name of an allied species, on the New England coast.



316 Annals of the South African Museum.

Key to the South African Species of Gorgonocephalidae.

Arms simple . o o o o o Astrothamnus papillatus.
Arms much-branched.
Nearly all tentacle-pores before first fork of arms guarded by minute arm-
spines o : c . . . Gorgonocephalus chilensts.
No arm-spines on basal tentacle-pores* . . . Astrocladus euryale.

ASTROTHAMNUS PAPILLATUS **, sp. nov.
Plate XX. TFigs. 5, 6.

Disk 18 mm. across; arms rather more than 100 mm. long. Disk
slightly tumid, the ridges formed hy the radial shields wide (3 mm.
distally) and not conspicuous, though the interradial depressed groove
is fairly well marked, thus defining clearly the radial wedges. Whole
upper surface of disk covered by coarse granules, the largest nearly
a millimeter in diameter: they are well-spaced but there are scattered
among them smaller granules with which they intergrade; the larger
granules usually are rough or even prickly on the top. Arms 4 mm.
in diameter at base but tapering rather rapidly to the attenuate tip.
From their very base the arms are encircled by alternating bands
of fine and coarse granules; the former bear numerous minute hooks
and hooklets while the latter are more or less nearly smooth. There
are two or three (rarely more) series of granules in each band;
when more than two, the marginal series are the coarsest.

Interbrachial areas below rather small and covered with a coat of
very fine granules, abruptly and conspicuously smaller than those at
the margin of the disk. Genital slits fully 3 mm. long. Surface of
jaws and mouth frame and lower surface of arms as well, covered
by a rather uniform coat of fine granules, coarsest on the interradial
portions of the mouth-frame. Teeth, tooth-papillae and oral papillae
present, spiniform and shmilar except that the teeth are much the
largest and the distal oral papillae are smallest.  Tlirst pair of ten-
tacle-pores of arin naked and small, nearer together than the fol-
lowing; second pair with 2 short, shightly thorny arm-spines; third
pair with 3 or 4; following pairs .with 4 or usually 5 and very ravely 6.
Colour, drled from alcohol, light yellow-brown.

P, 12872, East London, N. 15 miles, 310 fms. M. 9 specimens;
adult and young.

* In specimens more than 15 mm. across disk. Young specimens may have
minute arm-spines on all but the first pair of pores. Such specimens may be
distinguished from young @. chilensis by the absence of granules on the disk and
the generally smooth appearance of both surfaces of the body.

** papillatus = having papillae, in reference to the numerous oral papillae.
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P.F, 14380. Cape Hangklip, N.N.E. 31 miles, 95 fms. Gn. s.
1 specimen; very young.

P.F. 18229, Cape Hangklip, N.E. 1, E. 5 miles, 60 fins. Gn. .
1 specimen; adult.

Holotype, Sonth African Museum, no. A 6443. P.F. 18229,

The growth-stages ax revealed by this interesting series are most
interesting.  The smallest individual has the disk only 35w, across,
and the arms about 18 mm. long; the proportion ix thus about the
same as in the adult. Conspicuous radial shields about 75 nim.
long and 40 mm. wide are present in two adjoining radii but are
lacking in the other three; in one of these three the arm is noti-
ceably smaller than in the other fonr radii. There is thus some
indication of an earlier reproduction by fission, but none of the other
specimens hint at such a possibility. The disk granules are few
but rvelatively large. Most of the arm-segments have only 2 arm-
spines and none has more than 3. The genital slits are well
developed.

The next specimen in size ix 7 mur across the disk. Radial
shields, 1 mm. long by 50 wmm. wide, are distinguishable: they are
more or less surrounded hy a servies of winute granules, but as many
disk granules are nearly a millimeter in diameter, they are not very
distinct. Some of the basal arm-segments have 4 arm-spines, but
those near middle of arm have only 3 and distally only 2. Inspec-
mens 9 mm. across the disk, there are no radial shields visible:
their position is indicated by a group of minute granules; the ap-
pearance is as tho the little granules which surrounded the radical
shields had closed in over the shield and buried it. The specimens
from off Kast London are dry and are clasping coral tragments,
cidarid spines, etc.; they are light brownish-white, and the arms are
tightly coiled, so their general appearance is quite unlike that of
the holotype, at lirst glance.

This species is as isolated structurally as it is geographically.
The four species of Astrothamnus previously known ure all Asiatic;
one from the coast of Oman, two from the East Indies and one
from Japan. The South African form is nearest to the Japanese
species, echinaceus, so far as can be judged from descriptions and
figures bnt it differs in the presence of numerous oral papillae, in
the possession of arm-spines guarding the second tentacle-pore, in
having 4-6 arm-spines on the basal arm-segments (instead of only
3) and in the finer and more even granulation of the oral surface.
In the possession of oral papillae, papillatus reseinbles bellator from
the Sulu archipelago, but the differences in the granulation of the

21
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disk, on both surfaces, and in the tentacle-pores and arm-spines are
quite evident.  Matsmnoto gives the absence of oral papillae as a

characteristic of the genus Astrothamnus but Koehler’s figure of

bellator (190%, SipoGa-exp. Oph. Mer Prof., pl. XXVHI, fig. 8) shows
them distinetly -and they are certainly well marked in the present
species.  All the papillae of the jaws are so similar that their exten-
sion distally along the sides of the mouth slits is hardly of sufficient
nnportance to aflect the position in the genus Astrothamnus, of the

Species 8o characterized,

GORGONOCEPHALUS CHILENSIS,

Astrophyton chilense Plhillippi, 1858, Arch, f. Natnrg., vol. 2%, p. 263.
Gorgonocephalus chilensis  Lymuan, 1882, CHALLENGER Oph., p. 261
Diderlein, 1911 Japan. Eurvalae, pl. 5, fig. 5; pl. 8, figs. 1 and la.

This widespread and variable species is represented in the present
collection only by small specimens, Those from 2798 resemble the
Patagonian form in that the disk granules are swvidely scattered, low
and rounded, only a few at center of disk and on the radial ribs
rising into conical tubercles,  The other specimens have the center
of the disk and especially the ribs crowded with relatively big coni-
cal tubercles; more as in Kerguelen specimens. [ have sought in
vain for some character or gronp of characters by which the South
American and Falkland lsland Gorgonocephalus night be constantly
distinguished from the South African and Kerguelen specimens.
Perhaps in the fiture, more abundant material will make such a
separation possible and desirable, which is not the case at present.

The larger individuals in the PIETER FAurg collection are carvying
on their backs mnch younger ones. This at least snggests that the
species s viviparous and the young remain with the mother until
well grown. In one case before nre, an individual with a disk 25
inm. across carries, well-fitted into the very middle of its abactinal
surface, a yvoung one only 10 mm. in disk-diameter. In another
case, the larger specimen carries two small ones, one near the
center, the other near the margin of the disk. The young ones are
clinging very tightly, some of the ultimate arm divisions entering
into the genital slits of the carrier.

P.F. 2798, Vasco de Gmma Peak, N, 71° E.; 15 miles, 230 fms,
Stns. 2 specimens; rather young.

P.F. 18154 Cape Point, N. K. by E. 3, K., 28 miles, 300 fns,

-

I'n. s. 7 specimens; small adults and young.
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ASTROCLADUS EURYALE.

Asterias euryale Retzius, 1783, K. Vet. Akad. Hand., vol. 4, p. 243,
Astrocladus euryale Diderlein, 1911, Japan. Eurvalae, pe 28,

Gorgonocephalus verrucosus lyman, 1882, CHALLENGER Opl., p. 262.
L. Agassiz, 1839. Mem. Soc. Nat. [list. Neuchatel, vol. 2, no. 8, pls. 1-3,

This very fine species, with only one exception known the longest
of any member of the family, seems to have a very limited range
as it has not yet been found anywhere except in the vicinity of
southermnost Africa. The Pierter Favre collection contains five
specimens, of which two are fine adults, 60 and 65 mm. across the
disk, and the remainder are about half as large.

P.E. 18381, Flesh Point, N. 6 wilex.  Depth and bottom unknown.
3 specimens; small adults.

False Bay. 2 specimens: fine adults.

OPHIACANTHIDAE.

This Jarge and cosmopolitan family is very poorly represented in
the seas about South Africa. Only three of thirty-three genera
occur and each of these has but one representative. The genus
Ophiacantha with more than 125 valid speciex was not hitherto
known from the region but the Pierer Faure has found a very
characteristic species at a considerable number of stations. The
three South African ophiacanthids are readily distinguished from
each other as follows.

Key to the South African Species of Ophiacanthidae.

Radial shields small and nearly or quite separated; outermost oral papilla not
wide and operculiform.
Disk elosely covered with granules and a few, more spiniform grains; upper
arm-plates large and in contact at base of arm Ophiacantha nerthepsila.
Disk scales evident, each with one rough-pointed, thick, short eylindrical
spinelet; upper arm-plates small and widely separated
Ophiomitrella corynephora.
Radial shields relatively large and broadly in contact; outermost oral papilla wide
and operculiform . . . o 5 Ophiothamnus remotus.

OPHIACANTHA NERTHEPSILA ¥ sp. nov.
Plate XIX. Figs 3, 4.
Disk 7 mm. in diameter; arms 25 mm. long. Disk covered with
scales which, except around margin, are completely concealed by a

* végle = below + wyulés = stript bare, in reference to the bare interbrachial
areas below.



320 Annals of the South African Musenm.

close coat of granules, among which are scattered irregularly a
nimher of spiniform grains: there are 75-100 of the nearly spheri-
cal granules to each square millimeter of surtace: the spiniform
grains are S—=% tines as high as thick, pointed and well-spaced.
Radial shields narrow, widely separated. only the distal tip visible.
Upper arm-plates large, in contact basally but soon hecoming slightly
separated; they arve broadly triangular, with slightlv convex sides
but the shape iz variable owing to the degree of convexity of the
proximal sides: some o1 all of the basal plates have these sides so
strongly convex that they are almost bell-shaped and are nearly as
long as wide. In the holotype however inost of the upper arm-

plates ave distinetly triangular with a convex distal margin. Inter-

Fig. 1. Upper side of part of disk and arm of Ophiacantha nerthepsila sp. nov.
Some of the arm-spines removed. X 10.

brachial areas below, and margin of disk both radially and inter-
radially covered by overlapping scales, which are quite bare and
entively free from granules. Genital shts wide but short, reaching
from the oral shields not quite to the second series of arm-spines.
Oral shields diamond-shaped, twice as wide as long: madreporite
much bigger than the others, its length and breadth more nearly
eqnal.  Adoral plates large, quadrilateral, in full contact interra-
dially, about equally wide at the two ends, but the proximal margin
longer than the distal. Oral plates small and ill-defined but each
bears 4 (or 3) small, flat oral papillae; these are twice as wide as
long, the outermost is distinctly the widest and bluntest; one or
more of the others may be pointed. There are 6 teeth in each
column, the lowest one or two pointed and somewhat triangular but
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the upper ones blunt and squarish.  First under arm-plate moderate,
hexagonal, o trifle wider proximally than distally; second plate
large rather axe-head-shaped but much wider than long; succeeding
plates somewhat oblong, wider than long, but soon becoming squar-
ish, distal corners rounded; ull the under arm-plates are separated
from each other more or less widely, Side arm plates not large or
with prominent spine ridges, meeting hoth above (except at hase of
arm) and below; the basal plates hear 7 or 6 smooth, pointed spines,
the uppermost longest and equal to at least two arm segments; on
the first segment outside the disk. the rows of spines arve closely
approximated dorsally and on the second segment they ave fairly
close but the number of spines then drops to 5 and they do not
approach each other dorsally: the lowest spine ix smallest and blunt-
est and scarcely equals one arm-segment. Tentacle-scale single,
blunt and spine-like. — Colour (dry): — pale brown, lightest below:
disk with faint indications of white variegation and arms very
faintly banded on the npper side distally.

P.F. 12985, Gonubie River, N. W. by W. 3, W, 3 miles, 20
tms.  Brk. sh. 1 specimen: small adult.

P.F. 13193. Cove Rock, N.W. by N.; 6 miles, 43 fms. Brk. sh.
and r. 1 specimen; small adult.

P.F. 13240. Cove Rock, N.E. 3/, E.; 5 miles, 43 fms. St. and
brk. sh. 4 specimens; small adults.

P.F. 13280. Cove Rock, N.E. by E. ', E., 4 miles, 22 fms.
R. and brk. sh. 1 specimen; small adult.

P.F. 13455. Sandy Point, N.E. by N, 6 miles, 51 fins.  Brk. sh.
and st. 1 specimen; adult.

P.F. 13619. Great Fish Point, \W. by N. 5 miles, 22 fms,, R.,
crl, st. 1 specimen; adult.

P.F. 13801. Riet Point, N.E. by K., 2 miles, 23 fms. S, and st.
12 specimens; adult.

P.F. 15502, False Bay, 22 fms. S. and sh. 1 specimen: small
adult.

P.E. 15627. False Bay, 17-27 fms. R. 2 specimens; adult and
young.

P.F. 16231. False Bay, 22 fms. Brk. sh. 1 specimen; small
adult.

Bathymetrical range, 17-51 fms.

Holotype, South African Museum no. A 6437. P.F. 13801.

This is a well marked species in a genus of perplexing specitic
lines and is not near enough to any species yet known to canse
any difficulty. The long approximated spines at the base of the
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arms, the bareness of the sides and lower surface of disk, the hig
upper arm-plates and the covering of the disk itself make ua coin-
hination of characters which are quite distinctive. The species is
evidently not a rare one on the southeastern coast of Cape Colony
but does not seem to reach a large size. The smallest speciinen is
ouly 2 mm. across the disk while the arms are ore than 3: it
does mnot differ essentially from the adults but the side arm-plates
arve relatively more conspicuous and hence the arms are more
,knotty”, while the granulation of the disk covers the marginal
plates and there are a tew granules on the oral side,

There is some diversity of colour among the specimens at hand,
though the adults agree well with the holotype. The arms however
are sometimes quite distinctly banded. In one specimen most of the
disk is occupied by a svinmetrical flower-like blotch of whitish and
in each interradius there is a conspicuous marginal spot of pure white.
The simaller specimens are as a rule paler and the smallest are nearly
white. Considerable diversity is shown in the nunber of “spiniforin
grains” on the disk. In some specimens they are few (10-15) and
far between, while in other cases, they are quite numerous (75-100).
There is some diversity too in their height for while they are usu-
ally only 2-4 times as high as thick they are occasionally elongated
into little spinelets 5-6 times as long as their diameter.

OPHIOMITRELLA CORYNEPHORA ¥, Sp. 1OV,
Plate XIX. Figs. 5, 6.

Disk 8 nun. in diameter:; arms about 30 min. long. Disk covered
by a coat of thin overlapping scales, most of which bear a single,
cvlindrical (2-3 times as high as thick) grannle with a rounded tip;
there are many plates with no granules but there are very few that
hear more than one. Radial shields moderate, rounded triangular,
as wide as long, separated from each other by a series of scales, at
least one of which is granule-bearing: the radial shields themselves
hear no grannles but the inner distal corner of each shield tends to
project as a low tubercle. Upper armn-plates small, diamond-shaped,
about as long as wide, widely separated and becoming very small
dgistally.  Interbrachial areas below like disk but there are only three
or four granules in each area. Genital slits long and narrow, ex-
tending from oral shield nearly to disk-margin. Oral shields (except
madreporite) diamond-shaped, wider than long, the two proximnal
sides lightly concave. the two distal lightly convex; madreporite more

* ropurngdpos = club-bearing, in reference to the lowest arm-spines.
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nearly pentagonal as long as wide; the oral shields seem to be in
contact with the first pair of side arm-plates. Adoral plates rather
large, slightly curved, tetragonal with rounded angles. wider within,
where they meet, than without. Oral plates very small, but each
bears three big, club-shaped. subequal oral papillae, 2-3 times as
long as thick. As usual in Ophiomitrella there is a distinct papilla
or tentacle-scale on the inner side of the oral tentacle-pore, which
seems to be borne on the first under wrm-plate.  Teeth about 4, the
upper squarish but the lowest thick and narrow, pointed, not unlike
one of the oral papillae. No tooth-papillae. First under arm-plate
small, somewhat peutagonal, longer than wide; succeeding plates
pentagonal a little wider than long, with distal angles rounded, all

Fig. 2. Upper side of part of disk and arm of Ophiomitrella corynephora sp. nov.
Some of the spines removed. X 10.

except first two well separated: they rapidly increase in relative length,
and distally, are very small and rather narrow, scarcely three-fourths
as wide as long. Side arin plates large, meeting above and below,
the spine ridges becoming wore and wore prominent distally, where
the arms are quite “knotted”; each plate carries 6 (or basally 7)
spines, of which the first (uppermost) is longest and may equal two
arm-segments while the sixth o1 seventh is shortest, little exceeding
one segment: the upper spines are pointed but the lowest two or
three are blunt and thickened at tip. becoming more or less club-
shaped; all the spines are smooth except the lowest which may be
more or less prickly at tip. Tentacle-scale large, but narrow, blunt
and flattened, about half ax long as under arm-plate. Colour (dry):
— nearly white; specimens in alcohol have a faint pinkish tinge
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and it is probable the colour in life is red or orange of some shade.

P.F. 2563. Vasco de Gama Point, S. 75° K., 13 miles, 166 fs.
Blk. spe. 17 specnnens; adult and young.

P.F. 2798, Vasco de Gama Peak. N. 71° E., 18 miles, 230 fms.
St. 1 specimen: adult.

Holotype, South African Musewn no. A 6441. P.F. 2798.

This species is near 0. ingrata Koehler in its general features but
differs in the arm-spines and in the higher and more cylindrical
disk-granules. The lower arm-spines are very distinctive, no other
member of the genus approaching it in this particular. The sinallest
specimen in the present series is only a little over I mi. across the
disk and the arms are scarcely 3 mum. long: it is obviously very
bomature and shows none of the specilic characters clearly. The
next larger is about 2:5 mm. across the disk and shows all the specific
characters more or less distinetly. These two specimens were asso-
ciated with an adult in such a way as to indicate that they were
its young and led me to the conviction that this species, like so many
other austral echinoderms, is viviparous. On opening one of the
alcoholic specimens, I found this to be the case, as there was a
single young one, like the smallest described above, in each one of
six bursae. The young evidently leave the bursae at this stage of
development but apparently may remain on or with the inother
until twice as large.

OPHIOTHAMNUS REMOTUS.
Lyman, 1878. Bull. M. C. Z., vol. 5, p. 149: pl. VIII, figs. 201-203.

In neither the preliminary report (op. cit.) nor in his final CHAL-
LENGER Report, do Lyman’s figures give an accurate idea of the
close-set, operculiform oral papillae of this little brittle-star, but the
earlier figures are the better in this particular. I have compared
the Pierer Favre spechnens with a CHALLENGER cotype and there
is no doubt of their identity. Bell (1905, Mar. Inv. South Africa,
vol. 3, p. 258) reports that, of this species, “a good set was obtained
from Cape Natal” and “a few from ofl Algoa Bay”.

One of the specimens in the present collection, (13455), about
3 mm. across the disk is remarkable for the spmulation of the disk;
instead of slender acicular spinelets which characterize most specimens
there are just 7 stout abruptly pointed spinelets, 5 of which form a
symmetrical quintet at the center of the disk: in addition there are
a number of minute widely scattered granules. At first 1 thought
this specinen might represent a second species but in view of the



The Echinoderm Fauna of South Afiica. 325

facts that it ix otherwise quite a tyvpical remotus and that there is
some individual diversity in remotus ax to the thickness of the disk
spinelets, it ix better to consider this one an individual variant.

P.F. 2218, Liow’s Head, E. I8 miles, 104 fmns.  Blk. spe. and r,
S specimens; adult.

P.F. 2289, Lion’s Head, N. 67° K., 25 miles, 131-136 fins. DBlk.
spe. 1 specimen; young.

P, 2766, Vasco de Gama Point, N. 40° L., 13 wmiles, 120 fins.
R. 19 specimens: adult and young.

P.F. 2798, Vasco de Gama Peak, N. 71° E.. I8 wiles, 230 {ms.
Sts. 1 specimen: small adult,

P.E. 11859, Tugela River, NAW. by N1, N., 24 miles, 65-80 fins.
R. 10 specimens: small adult and yonng: 1 hv\amemux

P.F. 13227 Cove Rock, N.AW. 3/, W, 13 miles, 80=130 fins. Clr.?
| <pec1men: adult.

P.K. 13455, Sandy Point, N.E. by N. 6 miles, 51 fiis.  Brk. sh.
and st. 1 \'pecimen: young.

P.IF. 13576. Stalwart Point, N.N.\WW., 9 miles, 53 fms. S. and sh.
1 specimen: small adult.

Bathymetrical range, 51-230 fms.

AMPHIURIDAE.

Althougl thirteen species of this family are now known from the
South African region, they represent only four of the twenty genera,
and in view of the large number and wide distribution of the species
of Amphiuridae it must he admitted the group is not adequately
represented around the Cape. A striking feature of the family's
occurrence is the apparent absence of the cosmopolitan species,
Ophiactis savignyi, although three other species of Ophiactis do occur.
It is highly probable that a considerable number of the smaller
amphiurids will be found by more intensive collecting hut it is evi-
dent from the Pizrer Faure collection that local conditions are not
particularly favorable to the _Lmphiuridae. The thirteen species, here
recorded, may he distinguished fromn each other as follows,

Key to the South African Species of Amphiuridae.

Tip of each jaw occupied by a pair of block-like oral papillae.

Two oral papillae an each side of each jaw, the second being at its distal angle.
Tentacle-scales none . > 5 5 - Amphiura dilatata.
Tentacle-scales present.

Tentacle-scale single.
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Arm-spines 6—38, short . . . Ampliura capensis.
Arm-spines 4 or 5, longer than arm-segment Amphiura angularis.
Tentacle-scales 2.
Radial shields several times as long as wide, their length ex-
ceeding one-half disk-ra‘dius; upper arm-plates not wider than
long . 5 . Amphiura candida.
Radial the]ds 2— 25 tlmPS as long as wide, not nearly one-half
digk-radius; upper arm-plates much wider than long
Amphiura incana.
More than two oral papillae on each side of each jaw.
Three oral papillae on each side, outermost wide and operculifori,
equalling or exceeding the other two together in width.
Disk scales relatively coarse, especially at center of digk where some
are ‘25—-30 mm. across; 5—7 series of scales in each interradial

area where narrowest; radial shields large . Amphipholis minor.
Disk scales much smaller, more numerous; radial shields smaller,
less conspicuous . 5 Amphipholis squamata.

Four oral papillae on each sude outermost not greatly enlarged; tentacle-
scales 2; arm-spines 3.
Margin of disk ornamented with round tubercles or papillae
i Amphioplus gibbosus.
No papillae or tubercies on disk margin.
Radial shields short, broadly in contact, equal to ahout one-
third disk-radius; arms, 4—5 times disk-diameter
Amphioplus integer.
Radial shields long, in contact, equal to half disk-radius; arms
more than 7 times disk diameter .. . Amphioplus hastatus.
Tip of each jaw without oral papillae, but occupied by the lowest tooth.
Upper arm-plates broadly oval, twice as wide as long, fully in contact
Ophiactis carnea.
Upper arm-plates more or less triangular little or not at all in contact.
One oral papilla on each side of jaw, large scale-like  Ophiactis plana.
Two oral papillae on each side of each jaw . Ophiactis abyssicola.

AMPHIURA DILATATA.
Lyman, 1879. Bull. M. C. Z., vol. 6. p. 26: pl. XI, figs. 314-316.

There is good reason for believing that this species is identical
with Ljungman’s aflantica from St. Helena. The only difference is
that dilatate is known to have the lower surface of the disk bare,
while one dnfers from Ljungman’s description that such is rot the
case in atlantica, although nothing is said one way or the other about
the matter. If the St. Helena species does have the interbrachial
areas below, naked. the identity of the two speéies would be clear
and the name aflantica would have priority. The CHALLENGER took
dilutata only at her station 141, in 98 fns. but the PiETER FAURE
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las found it at the following placex. The specimens range in xize
from 2 to

-

1
tively slight and the agreement with Lyman’s description and ligures

. across the disk, but the growth changes are rela-

s close. X

P.F. 453 A, Outside Falze Bay, 34 34" S, x 18232 K., 100 fins.
Gn. 5. 7 specimens; yvoung.

P.FF. 461 A, Outside False Bay, 34° 38 S, x 18233 E., 110 fins,
Bott.? 3 specimens; voung.

P.I. 2732, Vasco de Gama Point, N. 10> E., 13 miles, 85 fins.
D. gn. s, 77 specimens; adult and young.

P.F. 14853, Cape Castle, W.coast, 5. ', N., 9 miles, 39 fms.
D. m.and 5. 7 specimens; adult.

AMPIIIURA CAPENSIS,

Ljungman, 1867. Ofv, Kongl. Vet.-Akad. Firh., vol. 23, p. 520,
Lyman, 1882, Cusrtexcer Oph., pl. XVILE figs. 14-16.

These specimens range from 35 to 6:5 mm. across the disk; in
the smallest there are as a rule but 5 arm-spines; but one or two
of the basal segments have 6: in the largest, there are 7 spines on
all the basal joints. Ljungman’s type, 5 mm. across the disk, had
6or 7 arm-spines but Lyman’s specimen, figured in the CHALLENGER
Report, must have heen about [0 mm. across and had 8 arm-spines.
Diderlein reports munerous specimens of this species from Liideritz
Bay, Southwest Africa, 3'3-8 mm. across (1910, Schultze’s Zool.
Anth. Ergeb., vol. 4, lfg. I, p. 253). He suggests Lyman’s large
specimen with 8 spines was not cupensis, hut I have examined several
of the CHALLENGER specimmens and can vouch for their identity.
Lyman’s figures are, as Diderlein suggests; rather “schematic”. The
species seems to be distinctly a littoral one, in spite of the fact that
the CHALLENGER specimens were taken at 98 fins,

S.AM. No. 3015. False Bay. Littoral. Dr. Purcell coll. 5 speci-
mens; adult.

Rocks at Sea Point, Feh. 2, 1904 1 spechmen; young.

AMPHIURA ANGULARIS
Lyman, 1879.  Bull. M. C. 7., vol. 6, p. 25: pl. XL, figs. 311-313.

It is very interesting to find a fine adnlt individoal of this Ant-
arctic species in the collection. [t is one of foinr specimens labelled
“Ophiothriz triglochis Bell no. 15110 (not seen by Bell)”. The others
are Ophiactis abyssicola and arve listed below., The Amphiura is
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about 7 mm. across the disk and has arms 50-60 mm. long. [t
agrees well with CHALLENGER cotypes.

P.E. 15110, South Head, Table Mountain, E. by S, 1/, 8., 25 miles,
190 fms. Gn. s. and bik. spe. 1 specimen; adult.

* AMPIIIURA CANDIDA.

[jungman, 1867. Oft. Kongl. Vet-Akad. Forh., vol. 23, p. 318,
KNoehler, 1904, Mem. Soc. Zool. France, vol. 17, p. 67, figs. I8, 19.

Koehler has examined the holotype of this species and veports it
m such poor condition that he wrote his description and made his
figures from a specimen from Japan, now in the Vienna Museum
and identified by Marktanner-Turneretscher. It does not seem to
have occured to Koehler that the Japanese specimen was not iden-
tical with Ljungman’s lone specimen from Mozambique, but it
seems to me more material must be collected and studied before
we can feel sure of it. No specimen has been taken south of Mo-
zambique, and referred to candida, since Ljungman’s type was
collected.

AMPHIURA INCANA.

Lyman, 1879. Bull. M. C. Z., vol. 6, p. 20; pL. XI, figs. 285-287.

This species is very mnear the preceding and I am inclined to
think that Ljungman’s type of candida was a specimen of incana,
while Marktanner-Turneretscher’s specimen of candida from which
Koehler’s figures were made represents another species. But since
Ljungman’s holotype is no longer identifiable (according to Koehler),
it might be just as well to let the name candida stand for the
present for the Japanese species. Matsumoto (1917, Mon. Japan.
Oph., p. 201) however asserts, without comment, that candida Mark.
Turn. is not cendida Ljungman, and treats it as a synonym of
evopla H. L. C.  Until more material is available from the vicinity
of Mozambique, it will be impossible to definitely settle the matter.
Meanwhile the name incana may be used for the South African
species.

Lyman’s types of incana came from Simon’s Bay, 10-20 fms.
Bell lists the species from ‘“off the South Iead, Tugela River, N.
by W.7, 475 miles, 25 fms., blk. m. but says he is not very con-
fident of the acenracy of his determination. This is odd, for the
species is unusnally well characterized and Lyman’s type is in the
British Museum! 1 have compared the Pierer FAURE material with
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some of the CnaLLENGER specimens and have no doubt of their
identity. They come from eight stations and as there are 77 of
them, the species ix evidently common in suitable localities, The
disk-dianeter ranges from 2 to 75 mm. The growth changes are
very trivial: in the smallest specimen there are only & arm-spines,
even at base of arm, and they are pointed, the radial shields are
relatively larger, the disk scales are fewer and the arm-plates are
relatively longer than in the adult.

P.F. 545, Near Port Ehzabeth, 33> 54 S, x 25° 53" £, 31 fs.
Fne. s. 10 specimens; adult and young.

P.X. 3068, False Bay, I8 fins. S, and sh. 2 specimens; adult,
very f[ine.

P.F. 5099, False Bay, 22 fins. R. and sh. 34 specimens; adult
and young.

P.F. 13280. Cove Rock, N.E. by E. 1, E.. 4 miles, 22 fms. R,
and brk. sh. 1 specimen; young.

P.F. 15502. False Bay, 22 fms. S. and sh. 15 specimens; adult
and young. v

P.F. 16231. False Bay, 22 fins. Brk. sh. 9 specimens; adult
and young.

P.F. 17451. Falze Bay, 12 fms. S, and sh. 4 specimens: adult.

P.F. 18282, False Bay, 810 fins. R. 2 specimens; adult.

Bathymetrical range, 8-31 fms.

AMPHIPHOLIS MINOR.

Ophiactis minor Didertein, 1910,  Schultze’s Zool. Anth. Ergeb. vol. %,
Ifg. I, p. 253 pl. V, figs. 3, Sa.

Amphipholis minor H. L. Clark, 1915. Mem. M. C. Z., vol. 25, p. 243,

It is very eurious that Diderlein did not recognize this species as
an  Amphipholis when 1t 1= so similar to the cosmopolitan 4. squa-
mata, with which he is unquestionably familiar. There is a single
specimen (3:5 mm. across disk), of this species, in the PiETER FAURE
collection. 1t agrees well with Daderlein’s description but differs
from the figures in having an elevated disk and sharper arm-spines.
The species was previously known only from Angra Pequena Bay
where it occurs with Amphiura capensis.

P.F. 13732. Great Fish Point, N. by W. 7 miles, 49 fms, S,
and sh. 1 specimen; adult.
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AMPHIPHOLIS SQUAMATA.

Asterias squamata Delle Chiaje, 1828, Mem. Auin. sans Vert. Napoli,
vol. 3, p. Tk
Amphipholis  squamata Verrill, 1899, Trans. Conn. Acad.. vol. 10
p. 3120 H L. Clark, 1904, Bull. U. SCF. C. forr 1902, pl. 6,

figs. 33, 345 pl. 7

¢

, figs. 43, 44

This remarkably cosmopolitan species was first recorded from
Soutl Africa by Ljungman in A871 under the name A. kinbergi.
One of Ljungman’s types is now in the M. C. Z. eollection and is
figured m the Mem. M. C. Z., vol. 25, pl. 6, figs. 9, 10. In 1882
Mr. Lyman decided that kinbergi was not distinguishable from squam-
ate and hence the CHALLENGER specimens from South Afiiea are
listed under the latter name. A specimen in the PieTeEr Faure
collection is apparently identical with the cotype of kinbergi now
before me, but it is clear that to separate -it from specimens of
squamata from the east coast of the United States requires a most
unscientitic nse of the nnagination, and { must therefore agree with
Mr. Lyman and call the Sonth African specinens squamata.  The
PiETER  FAURE specihmen is quite different from the specimen of
A. minor but large series of squamata from other regions show inter-
mediate forms and 1 am not fully satislied that the two species are
distinct.

S.AM. no. 3015, False DBay.  Littoral. Dr. Purcell coll. 1 spe-
cimen; adult.

* AMPHIOPLUS GIBBOSUS.

Ophiophragmus gibbosus Ljungman, 1867. Ofv. Kongl. Vet.-Akad.
Férh., vol. 23, p. 3106,

Amphioplus gibbosus 11. L. Clark, 1915. Mem. M. C. Z., vol. 25, p. 257.

This species has not been recorded since its original deseription
from a specimen taken near Port Natal. Even itz generic position
15 by no means certain.

-

AMPHIOPLUS INTEGER.

Amphipholis integra Ljungman, 1867, Ofv. Kongl. Vet.-Akad. Forh.
vol. 23, p. 313.
Amphiura integra Koehler, 1904 Mem. Soc. Zool. France, vol. 17,
~pe 65, figs. 16, 17.
Amphioplus integer 0. L. Clark, 1915. Mem. M. C. Z., vol. 23, p. 258,

This species, like the preceding, was originally described from a
specimen taken near Port Natal. Koehler has given a more detailed
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description and figures, based on one of Ljungman’s types. There
are in the Prerer FAURE collection two amphinrids which agree so
nearly with Koehler’s figures and description that it seems to e
best to refer them to this species. The larger and better preserved
is D . across the disk and has wrms abont 20 mun long.  The
one particular in which these specimens do not agree with the type
is in the shape of the upper arm-spimes.  Koehler naturallv lays
great stress on this feature for such flattened biscuit-shaped arm-
spines, as are shown in his figure, would certainly he a diagnostic
chavacter of great value, if it were constant. But Ljungman does
not refer to it; which indicates that it was either wanting in some
of his specimens (if he had more than one) or was not conspicnous
enongh to attract his attention. In the two specimens before me
there is only a hint of this character; in the larger specimen a
few of the uppermost spines near the base of the armn are flattened
and widened and one or two even show the biscuit-shape of Koeh-
ler’s figure 16 to a trilling degree. The radial shields in the spe-
cimens before me are not guite so wide in proportion to their length
as in Koehler’s figure, and the six primary plates of the disk are
more distinct. Under the circumstances however, in spite of these
differences, it seems to me better to refer these specimens to Ljung-
man’s species than to give them a new name.

Pl 13598, Great Fish Point, W. by N, 5 miles, 22 fins. R,
erl,, and st. 1 specimen; adult.

Rocks at Sea Point, Feb. 2, 1904. 1 specimen; adult.

* AMPHIOPLUS HASTATUS.

Amphipholis hastata Ljungman, 1867. Ofv, Kongl. Vet.-Akad. Forh.,
vol. 23, p. 313,
Amphioplus hastatus 11. L. Clark, 1915. Mem. M. C. Z., vol. 25, p. 257.

This is another of Ljungman’s species which has not heen net
with since its original description from a spechmen, 4 mm. in disk-
diameter, from Mozambique. Vernll (I1899) puts this species in
Amphipholis (although he says frankly that it has four oral papillae)
while gibbosus and integer lie puts in Amphiodia, Ljungman however
distinetly says in each description, “Papillae orales quaternae”, so
that until further material proves them to be otherwise unlike
Amphioplus, the three species must rest in that genus,
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OPHIACTIS CARNEA.
Plate XX. Figs, 3, 4

b
Ljungman, 1867, Ofv. Kongl. Vet.-Akad. Forh., vol. 23, p. 324

There is an excellent series of this characteristic species, which
has previously been something of a rarity. The sallest is barely
2 mm. across the disk and the armms are scarcely 10 mm. long: the
disk is covered by a central rosette of 16 primary plates with ahont
ten additional plates in each interradial area, and two small plates
between the proximal ends of each pair of radial shields: there are
small sharp spinelets scattered over the disk more especially near
the margin: the upper arm-plates are broadly in contact and might
be called transversely oval, but the proximal half is distinctly nar-
rower than the distal and the plates are not inuch wider than long;
the under arm-plates are squarish with rounded corners, nearly or
quite in contact: there are only % arm-spines, even at base of arm,
and they are relatively short and thick: there is a single, relatively
large oral papilla at the distal angle of each jaw, on each side. In
a specimen 25 mm. across the disk and with arms about 13 mm.
long, the disk scales are much mnore numerous and the primary plates
(except the central) are no longer distinct; the upper arm plates are
hroadly oval, much wider than long and there are 5 arm-spines.
The largest specimen, 6 mm. across the disk and with arms nearly
30 mm. long, differs from this very little indeed; the under arm-
plates are wider than long and have the distal margin convex and
the arm-spines seem to be relatively a trifle longer. Most of the
spechinens are very light, nearly white, or more or less pinkish, but
the larger ones are light brown, with the arms more or less distinetly
banded with darker. One specimen, from Sea Point, is variegated
gray-green, olive-green, and greenish-white, but it is not otherwise
peculiar. It will be interesting to learn the colour in life.

P.F. 106 A. Between Cape St. Blaize and Mossel Bay, 4 fms. S.
14 specimens; adult and young.

P.E. 215 A, Cape St. Blaize. S.\W. by W. 1/, W., 6 miles, 15-18 fins.
Stns. 46 specimens; adult and young.

P.F. 769. Off East London, 32°52" S. x 28°12/ K. Depth and
bottom? 1 specimen; young.

P.F. 859. Off East London, 32°45’S. x 28°26/E. 36 fms. Stns.
2 specimens; young.

S.AM. No. 3015, False Bay, Cape Colony. Littoral. Dr. Purcell
coll. 1 specimen; small adult,
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P.F. 10975, Tongaat- River, N.W. by N. ', N., 5 miles, 36 fins.
S. and sh. 1 specimen; very voung.

P.F. 12459, Unitwalwmi River, No by W., 2 miles, 25 tms. Brk.”
sh. 1 specimen; young.

P.F. 13280. Cove Rock, N.E. by K. 1, E

4
Gy A

mites, 22 fms. S,
and brk. sh. 2 specimens: young.

P.F. 13520, East London, N.W. by W. 1, W_ 9 iiles. Depth?
R. and brk. sh. 2 specimens; adult, fine,

P 13598, Great Fish Point, W. hy N. 5 iles, 22 fms. R
crl., and st. 3 specimens; young.

P.I. 13619, Great Fish Point, W. by N., 5 miles, 22 fms, R
erl., and st. 8 specimens; adult and young: fine.

P.F. 15627, False Bay, Cape Colony, 17-27 fins. R. 1 specimen:
voung.

Pl 18282, Fulse Bay, Cape Colony, 8-10 fins. R. 2 specimens;
adult, fine.

Rocks at Sea Point, Feb. 2, 1904 1 specimen; young.

Bathymetrical range from shore to 36 fns,

3

*y

OPHIACTIS PLANA.

Lyman, 1869. Bull. M. C. Z., vol. 1, p. 330.
. L. Clark, 1915. Mem. M. C. Z., vol. 25, pl. 10, figs. 1, 2.

k]

In the CusrieNcer Report, Lyman, after describing  Ophiaetis
flexuosa (p. 116), records ten, small, six-armed specimens of Ophiactis
from St. 142 (Agulbas Bank) as possibly young flezuosa but says
they can scarcely be distingnished from plana. A recent critical
study of the species of Ophiactis has led to the conclusion that plana
and flexuose are identical, the former name being the earlier though
based as Lyman suggests, on young specimens. There are two very
young six-armed specimens of Opliactis, 2-3 mm. across the disk, in
the Prerer Faure collection which are certainly not either carnea or
abyssicola.  They agree fairly well with plana, except that the radial
shields are not so large and the disk scales not so few and large as
in that species. But in both specimens. the disk is being regenerated
at least in part, and hence [ think there is little reason to doubt
that these youngsters are identical with those taken hy the Cnar-
LENGER on Agulhas Bank, and all may properly be referred to plana.

P.F. 13227, Cove Rock, N.AW. 3, W. 13 iles; 80-130 fins. Crl.
1 specimen; young.

P.F. 13859. Glendower Beacon, N. 1, W., 21 miles, 100 fms,
Sh, and r. 1 specimen; very young.

22
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OPHIACTIS ABRYSSICOLA,

Amphiura abyssicola Sars, 1861, Ov, Norges Ech., p. 18 pl. 2, figs. 7-12.
Opliactis abyssicola  Ljungman, 1367, Ofv. Kongl. Vet.-Akad. Férh.,
vol. 23, p. 324

A recent crtical study of the genus Ophiactis has shown that 0.
pory described by Lyman (1882 CuarLexcer Rep., po 119 pl. XX,
fizs, 13=15) from near Tristan d’Acunha in 500-1000 fms, is not to
be distinguished from Sars’ spectes abyssicole of the North Atlantic.
The Prever Favre has extended the range of the species far to the
sontheastward by collecting a good series of specimens, as listed helow,
They range in disk-diaimeter from 3 to 85 mm. While they agree
well in most details and are with little doubt all to he referred to
one speciex, they show an extraordinary and most interesting diver-
sity in the disk covering: the radial shields, while always large, vary
from broadly triangular to a curved pear-seed shape with concave
sides towards each other: the disk scales may be few, large and
thick, or more numerous and thinneyr, and in two spechnens (fromn
very deep water) they are very numerous with many secondary plates
mtercalated around and among the larger ones; the disk spines may
be numerous, all over the disk or confined to the margin, or there
way be only two or three widely scattered ones: these spines are
usually long and fairly stout, bnt they may be very slender and
pointed, and in one or two specimens (from very deep water) they
are very small.  All the specimens are pale gray, pale brown or
whitish ; some have a pinkish tinge.

P.Y. 2134, Lion’s Head, S.E. 1y E. 42 miles, 156 fins. D. gn. s.
1 specimen; adult,

P.F. 2798, Vasco de Gama Peak, N. 71° K., 18 iles;, 230 fins.
Stns. 19 specimens; adunlt.

P.F. 14984, Lion’s Head, 554,° K., 47 miles, 175 tfms.  DBottom ?
1 specimen; adnlt.

P 45110, South Head, Table Mountam, [ by S, 17, S, 25 miles,
190 fras.  Gn. soand blk. spe. 3 speetmens; adult,

P.E. 16758, Cape Point, N.E. by E. '/, K., 58 miles, 7
Gn. m. 1 specimen; adult.

Pl 17330, Cape Point, N.86° [, 43 miles;, 900-1000 fins. Grey
m. 1 specimen; adult.

P.F. 17541, Cape Point, N.E. by E. 3, L., 8 miles, 91 fms. S
and spe. | specimen; adult.

P.F. 18154, Cape Point, N.E. by E. 3/, E.,, 28 miles, 300 fms.
Fne. s. 1 specimen; young.

.

D fins,
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Pl 18933, Southeast from Cape Agulhas, 367407 S, % 21° 267 15,
200 fms. G s 15 specimens; adult.
Bathymetrical range, 91-1000 fins.

OPHIOTRICHIDAE.

This large, tropical fumily is fairly well represented around the
Cape, in view of the extratropical character of the region.  There
are ten species now known, representing four genera.  The six species
of Ophiothriz are niore or less perplexing owing to the variahility of
several of the species, and to the fact that specific limits in the genms
are not well worked out as yet. In some speeies, the colour pattern
seems to be the most reliable character while in other cases it seens
to be perfectly worthless. So too with the character of the spinelets
or thorny stumps on the disk; these may give reliable specific cha-
racters but as a rule they are not to be trusted. The arm-spines
are usually dependable but their characters are not easily expressed
in words and they are not often distinctive. The following key shows
how the South African species of Ophiotrichidae may he distinguizhed
from each other, but in this family in particular such keys must he
used with caution.

Key to the South African Species of Ophivtrichidae,

Under arm-plates well developed.
Disk plates with thorny stumps or spinelets or both; these are often very
numerous, concealing the plates, but they may be few and scattered.
Disk plates with numerous thorny stumps or rough spinelets or both.
Arm-spines, glassy, slender and sharp, though thorny
Ophiothriz aristulata.
Arm-spines more or less opaque, the longest ones at least, flattened
dorso-ventrally more or less, and truncate or blunt.
Radial shields big and bare; rest of disk covered chiefly with
rough spinelets; arm-spines little flattened  Ophiothric fragilis.
Radial shields smaller and usnally more or less covered by the
small thorny stumps which occupy all the rest of the disk sur-
face; larger arm-spines much flattened.
Arms moderately long, 4—6 times disk-diameter; upper
arm-plates fan-shaped, rhombic or pentagonal, not much
wider than long, if any 8 . Ophiothrix triglochis.
Arms very long, 9—18 times disk-diameter; upper arm-
plates very much wider than long  Ophiothriz longipeda.
Disk plates with scattered acicular spinelets.
Upper and under arm-plates obscured by skin; five distinct radiating
black lines on disk, one extending onto base of each arm
Ophiothriz capensis.
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Upper and under arm-plates distinct; no radiating black lines on disk.
Upper sorface of arms marked with narrow transverse lines of
deep red . . . Ophiothriz poecilodisca.
Upper snrface of arms, at least near tip, with a narrow median
stripe made up of three white lines separated from each other

by distinct black ones . . . Ophwothriz trilineata.
Disk plates flat, smoothly covered by a uniform coat of granules; radial
shields bare and very large . 5 . Ophioenemis marmorata.

Under arm-plates wanting or apparently so.
Side arm-plates projecting as spine-bearing ridges occupying the whole
height of the arm or nearly so; upper surface of arms in adults (except
distally) covered by a coat of granules and not showing any upper arm-
plates . . c 3 Ophiopsammium nudum.
Side arm-plates low, squansh projecting as wing-like plates on lower
half of arm; upper surface of arms with 1rregular granules among which
the upper arm-plates can often be distinguished Ophiothela dividua.

OPHIOTHRIX ARISTULATA.
Lyman, 1879, Bull. M. C. Z., vol. 6, p. 50: pl. XV, figs. 42]1—424,

In M. Lymmi’s description, he says the arm-spines are “scarcely
tapering= and “slightly flattened”. [If this were so, it would be
exceedingly ditficult to distinguish this species from  triglochis and
fragilis (see below, under fragilis) but the many specimens 1 have
seen from South Africa, the East Indies and Austraha, mcluding
two of Lyman’s cotypes from the Agulhas Bank, have tapering,
acuminate spines which are seldomn appreciably flattened.  They
show some diversity in length, relative thickness and thorniness but
they are =eldom stout and often very thorny. Bell (1905, Mar. Inv.
N, Afr, voll 3, po 258) records this species frowm two stations, one
in 35 fins. and one in 22 fins. Specimens of Ophiothriz trom the
latter station are before me and are here listed as triglochis, the
connmon  South Afiican species, which Bell records from only one
station.  As aristulate s normally a deep water species, | suspect
all of Bell's specimens weve friglochis.

The Pierer Favre collection contains only seven specimens of
this line species. They range in disk diameter from 6 to 14 wm.
and all are nearly white, with more or less of a pinkish tinge still
left on the arms: on the upper arm plates, there are faint indica-
tions of a more or less broken median longitudinal, white stripe.

P.F. 2529, Lion’s Head, N. 63° E., 34 miles, 154 fms. Blk. spes.
3 specimens; adulu

P.F. 2798. Vasco de Gama Peak N. 71° K, 48 imiles, 250 fins.
Stn. 2 specimens; adult.
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P.F. 13225, Cove Rock, N. W. 3/, W_ 13 miles, 80—130 fins.
Crl. and r. 2 specimens; adult.

OPHIOTHRIX FRAGILIS.

Asterias fragitis Anildgaard, 17389.  In Miller’s Zool. Dan., vol. 3,
p. 28; pl. XCVIIIL
Ophiothrix fragilis Ditben and Koren, 1846, Kongl. Vet.-Akad.
Handl. f. 1844, p. 238,

Some specimens of a coarse Opliothriz from Saldanha Bay per-
plexed me greatly untii I found that Koehler had recorded  this
European species from that very place. Comparison of these speci-
mens  with some of equal size of fragilis from Heligcoland shows
that they may without impropriety be referved to that species, although
they do not agree in all details. They approach so nearly to some
specimens of triglochis. indeed, that one wonders whether fragilis
and triglochis arve rveally distinet.  The only diflerence between the
two species is that in typical friglochis there are no disk-spinelets
among the stumps and the radial shields are more or less well
covered by the latter. DBut as will be pointed out below, the pre-
sent collection shows that triglochis is a very variable species and
it may be that it will be best to treat it merely as a southern
variety of fragilis.

As pointed out in the key above, the Ophiothrir from Saldanha
Bay hasx very large, bare radial shiclds and the rest of the disk is
ruther densely covered with long, stout, thorny spinelets. The gene-
al colour is dingy white on the disk, with hoth disk-spinelets and
arm-spines pale brown; the radial shields have narrow dull red
margins and the upper arm-plates are a mixture of dull reddish and
dingy white.

P.F. 14905. Saldanha Bay, Cape Colony, 10 fis.  S. and mussel-
beds. 6 specimens; adult.

OPHIOTHRIX TRIGLOCHIS.

Miiller and Troschel, 1842, Svs. Ast., p. 114 Koehler, 1904.
Mem. Soc. Zool. France, vol. 17, p. 81, figs. 41—45.

The PietEr FAURE collection shows clearly that this is the com-
mon Ophiothrir of South Africa. There are [70 spectmens tfrom 23
stations, and while they show great diversity I feel uo hesitation in
veferring them all to #riglochis.  The smallest s only 25 .
across the disk and shows the primordial central plate very plainly.
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The largest specimen is 13 mnm. across the disk. In colour, the
diversity is very great, ranging from almost pure white (dry spe-
cimens) to deep, dull indigo, on the disk. The arms range fromn
white to pink, dull red or various shades of hrown: often there are
indications of alternating red and hlue hands: sometimes there is a
distinct median white stripe and usnally the distal tip of the upper
arm-plates is white: not uncommonly the whole distal margin of
each plate i1s whitish.  The vartation in the disk covering is nearly
as great ax in the coloration. Typically, the whole upper swrface
of the disk including the radial shields is covered hy low, thorny
stumps as shown in Koehler’s fig. 41, but the stumps themselves
show no little diversity, for they may be low and crowned with
short thorns (see Koehler’s fig. %3) or slender and more cvlindrical
(Koehler’s fig. 4%) or they may, whether low or high, be crowned
with three long, slender spinelets; all sorts of mtergradations be-
tween the extremes occur. Moreover in some specimens from False
Bay, we find among the stumps, disk spinelets over a millimeter
long and more or less thorny; in the largest specimen. these are
S0 numerons as to replace most of the stimps and the radial shields
are bare.  This individual, if by itself and labelled “Saldanha Bay”,
would  probably he considered  fragilis.  Compared directly with
Saldanha Bay specimens however, several differences are ohvious;
the radial shields are much smaller in triglochis, the disk spines,
much less thorny, the upper arm-plates wider and smoother and
the under arm-plates shorter and wider and more widely separated.
These differences hold so well in all the material at hand that [
feel justified in not umting the two species as one.

I am inclined to think O. roseocoerulans Grube of St. Helena is
not to be separated from #riglockis but until more is known of the
colonr varieties of the Cape species, they may be kept apart. 1 have
no doubt however that the specimens from False Bay, identitied
by Bell as roseocoerrulans (op. cit. p. 258) are bhetter referred to
triglocins.

The PietER Faure collected #riglochis at the following points:

P, 106 A, Between Cape St. Blaize and Mossel Bay. 4 fms.
N. 2 specimens; young.

P.F. 507, Algoa Bay, 532588, x 25°51/ K., 25 fs. R., blk.
spes. 1 specimen; adult. )

P.E. 500, Algoa Bay, 33°5078. x 25254 K., depth and bottom
not recorded. 1 specimen: young.

P.F. 769, Near East London, 32°52'8. x 28° 12/ E., depth and
hottom not recorded. 50 specimens; adult.
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P.F. 859. Off Great Kei River, 32045 S. x 28°26' K., 36 fis.
Stns. 7 specimens;: adult and young.

S.ALM. 3014 False Bay, Cape Colony. Littoral.  Dr. Purcell coll.
12 specimens; adnlt.

P.F, 3028. Cape Pomnt, N.W. hy W. 1/, W, 113/, miles, 45 fins.
M. and r. | specimen; adult.
P.F. 10354 Gertcke Point, N. 3/, L., Knysna E. 8/, N., 406 fins.
sh., and r. 6 specimens; adult.
P.F. 10975, Tongaat River, N.W. hy N. '/, N, 5 miles; 36 fns.
S.oand sh. 13 spechmens: young.

P.F. 11556, Tugela River, N.W. hy N, 22 miles, 47 fuus. Brk.
sh. 1 specimen: very young.

P.F. 12360, Umhlangakulu River, N.W. by N.; 7 miles;, 50 fins.
S, and sh. 1 specimen: young.

P.F. 12933. Gonubie River, NAV. by W, 8/, AW 3 miles, 20 fins.
Brk. shs. 8 specimens; adult, )

P.F. 13063. Hood Point. N. by W. 1, W. 11 miles, 49 fins.
Brk. sh. | specimen; adult.

P.F. 13193, Cove Rock, N.W. by N.. 6 miles, 43 fins. Brk. sh.
and r. 4 specimens; young.

P.F. 13240. Cove Rock, N. 3/, K., 5 miles, 43 fms. St. and brk.
sh. 14 specimens; adult and young.

P.F. 13280. Cove Rock, N.E. by E. !, E, % miles, 22 fins. R.
and brk. sh. Tl specimens; adult.

P.F. 13455, Sandy Point, N.K. by N., 6 miles, 51 fins.  DBrk. sh.
and st. 4 specimens: small adults,

P.F. 13519, East London, N.\W. by W. 1, W,/ 2 miles. Depth?
R. and brk. sh. 5 specimens; adult.

P.F. 13619. Great Fish Point, W. by N.. 5 miles, 22 fms. R,
crl. and stns. 20 specimens: adult and young.

P.F. 15502, False Bay, Cape Colony, 22 fins. S, and sh. 2 spec-
imens: young.

P.F. 16231. False Bay, Cape Colony, 22 fins. Brk. sh. 1 spee-
imen; very young.

P.F. 17468. False Bay, Cape Colony, 9 fus. S, and sh. 11 spec-
imens; adult and yonng.

P.l. 18282, False Bay, Cape Colony, 8—10 fiis, R. 15 spec-
imens; adult and young.

Bathymetrical range, shore to 51 fins.

S

bl
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OPHIOTHRIX LONGIPEDA.

Ophinra longipede Lamarck, 1816.  Anim. s. Vert.,, vol. 2 p. H44.
Ophiothriz longipeda Milller and Troschel, 1842, Syst. Ast., p. T13.

It is rather odd that this big, cominon and long known species
has never been properly figured. The colored figure by Herklots
(1869, Ech. p. d’apres Nature, pl. 7) is unlike any specimen 1 have
ever seen, and [ have examined scores of living individuals as well
as large numbers of museum specimens.

The collection from the South African Museum extends the known
range of thig tropical species far to the southward. This collection
contains six fragmentary specimens, of which the two larger (20-22
mm.) are unguestionably longipeda, while the four smaller (6-13 mmn.)
seem to be identical and arve, with little doubt, the young. Their
only peculiavities are the lack of blue in the coloration and the
relatively short arms, which were apparently less than ten times
the disk diameter. They are poorly preserved however and all the
arms are more or less broken. There is reason to believe they
were much more brightly coloured in life. [t is probable too that
in this species the relative length of the arms increases with age
until maturity. The largest specimen I have measured, alive, was
37 mm. across the disk and had arms 625 mm. long, or 17 times
the disk diameter.

P, 12359, Umklangakulu River, NoW. by W., 7 miles, 50 fms.
S. and sh. 1 specimen; small adult.

P.F. 12405, [tongazi River, N.W., 3/, W. 3 miles, 25 fms. R.
and st. 4 specimens; adult and young.

Delagoa Bay, P.E.A. K. H. Barnard, Oct. 1912, 1 specimen.

* OPHIOTHRIX CAPENSIS.
Liitken, 1869. Add. ad Hist. Oph., pt. 3, pp. 59 and 100.

This species does not seem to have heen met with since its
original description, based on a specimen from the Cape of Good
[fope. 1t has never been figured but is apparently nearly related
to O. suensonii of the West Indies. The concealment of the arm-
plates in skin is a very remarkable character in this species and
the radiating black lines on the disk would also seem to be
distinctive.

e ——
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OPHIOTIIRIX POECILODISCA.
[ L. Clark, 1915, Mem. M. C. 7., vol. 25, p. 276; pl. 13, fig. b.

~

This well-inarked species, known hitherto only from Zanzibar,
is represented in the present collection by a small and hadly damaged
specimen from Delagoa Bay. It is about D mm. across the disk and
was collected by K. H. Barnard in October, 1912, Tlhe transverse, deep
red lines across the arms are very distinctive.  The lower arm plates
however lack the red wmarkings altogether. The disk carries only
7 or 8 spines,

* OPHIOTHRIX TRILINEATA,
Liitken, 1869.  Add. ad Hist. Oph., pt. 3, pp. 58 and 100.

This  wide-spread and handsome Indo-Pacific species has long
heen known from Mozambique, whence specimens eame to the M,
C. 7. many years ago, hut it has not yet heen found south of that

2 £0, J
point, and it is not represented in the collections of the South
African Museum.

* OPHIOCNEMIS MARMORATA.

Ophiwra marmorate Lamarck, 1816, Anim. s. Vert,, vol. 2, p. 543
Opiocnemnis marmorata Miiller and Troschel, 1842, Sys. Ast., p. 87.
Déderlein, 1888. Zool. Jahrb., vol. 3, pl. XXXI1, figs. Ga—c.

The inclusion of this species in the South African fauna seems to
rest wholly on a specimen in the M. C. Z. collection, collected by
Wallberg and said to have come from the Cape of Good Hope. [t
occurs commonly at Zanzibar hut has not heen recorded from Mo-
zambique and its occurrence on the coasts of Natal and Cape Colony
seems to me very unlikely.

OPHIOPSAMMIUM NUDUM ¥, sp. hov.

Disk 6 mm. in diameter; arms five, 25-30 mm. long. Disk covered
by a thin naked skin, through which the five pairs of large radial shields
are plainly visible: scattered sparsely over this skin are plates and
granules; at the center of the disk are about a dozen, flat, nearly
circular plates irregularly scattered, and others form a single dis-
continuous series in each of the narrow interradial areas; these plates
are from 10 to ‘25 mm. across and some of them bear spherical or

* nudum = naked, in reference to the absence of plates at center of disk and
on interbrachial areas below.
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conical granules: all over the radial shields, which are about 2:5 mm.
long and distally 1'5 mm. wide, and also on the interradial margin
between the distal ends of the pairs of radial shields, are numerous
granules about *10 muni. in diameter: these are well spaced, and
even irregularly scattered except at distal ends of the radial shields
where they become somewhat crowded to form the uniform granular
coat which covers the npper suorface of the arms: in each inter-
hrachial area are scattered a dozen or more granules, of which
about half are conical and pointed, -25—50 mm. high. No upper
arm-plates: distally the granular covering of the arms becomes less
and less continuous, until there is only bare skin with a few scat-
tered granules on each segment. Interbrachial areas below, perfectly
naked except for a very few conical granules. Oral shields, adoral
plates and under arm-plates wanting or apparvently so, for if present
they are completely obscured by the thin skin. Oral plates large
and dental papillae numerous.  No oral papillae, of course. Base of
each jaw perforated as in Ophiothrix. Side arm plates short, about
as high as arm, compressed into a spine-bearing ridge, which carries
6 or 7 short, hlunt, not very thorny spines; uppermost and three
lowest spines smallest, third longest and equal to an arm-segment;
the lowest does not become hook-like until near tip of arm. No
tentacle scales but the tentacles arve protected by the basal part of
each side arm-plate.  Colour of dry specimen, pale sahnon, the bare
skin browner and the granules whiter.

P.F. 10975, Tongaat River, N.\W. by N, !/, N., 5 miles, 36 fmns.
S. and sh. 1 specimen; very young.

P.F. 10976. Same locality as 10975. 1 specimen; adult.

Holotype, South African Musenm no. A 6440, P.F. 10976.

This species differs very noticeably from O. semperi in the much
coarser granulation of the dorsal surface. the large areas of naked
skin and the conspicuous radial shields. The last two characters
serve to distinguish it also from O. rugosum, the only other member
of the genus.

The specimen from P.F. 10975 has obviously undergone fission as
it has six arms, three of whiclh, with their associated radial shields,
are much smaller than the others. At first glance it resembles an
Ophiotheld but more careful examination shows that the side arm-
plates are not like those of that genus. In eolouration it is very
sttnilar to the adult.  The upper surtace of the arms, however, even
at the base, is not uniformly granular but has few, irregular, unequal
scattered granules on each segment, wmuch as in Ophiothela, and just
as on the terminal segients of the arms of the adult.

e —
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*OPHIOTIIELA DIVIDUA,
Von Martens, 1879. Sitzh. Derlin Ges. Nat. Fr., p. 127, figs. 1-4.

Three of von Marten’s cotvpes are in the M. C. 7Z. collection.  They
were taken at Algoa Bay on aleyonarian coral. There is nothing
for mé to add to the original deseription, but it wnay be worth while
to note that these dry specimens have retained their pretty colour-
ation very well.  The general eflect is dull blue, of an indigo tint,
variegated with whitish: the deep blue lines across the outer ends
of the radial shields, and at intervals across the arm, are conspicuous.

OPHIOCHITONIDAE.

This small family was not previously kinown from South Africa
but the Pierer Favre has detected three species, representing the
two most characteristic genera.  They may be distinguished from
cach other as follows:

Key to the South African Species of Ophiochitonidae.

Supplementary plates present on each side of each upper arm-plate,
Disk scales exceedingly numerous and minute, 150—200 or more per sq. mm.
near center of disk where they are scarcely distinguishable with a magnifying
glass. 5 ! . Ophionerers dubia.
Disk scales fine or rathu coarse, 5—100 per sq. mm. at center of disk
Ophionereis porrecta.
No supplementary plates present on the upper surface of arms
Ophiochiton australis.

OPIIONEREIS DUBIA.

Ophiolepis dubic Miiller and Troschel, 1842, Svs. Ast., p. 94, Savigny,
1809, Deser. de PEgyvpte (Audouin): ]\’nvmnw.\', pl 1, figs. 31-310,
Ophionerels dnbio Lyman, 1860, Illus. Cat. M. C. Z., no. 1, p. 149.

This speeies was not previously known from south of Zanzibar but
the Pierer Faure collection shows it is a regular inhabitant of the
coast of Natal and eastern Cape Colony. None of the specimens arve
full grown, the disk-diameters ranging from 25 to 6:5 mm. No two
are coloured alike; the disk is usually light, white or whitish, with
or without a dark spot or line, hetween or across the radial shields;
the arms are usually some light shade of brown or olive, with or
without indefinite whitish variegation, but in all cases with trans-
verse rings of brown at intervals of 3-10 (usnally 4-6) segiments:
these yings are usually very distinct on the dorsal surface but they
may be faint even there and wanting orally. Savigny’s beautiful
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figures show the general colour pattern well but very wisely do not
attempt to indicate the disk-scales.

P.F. 859. Off Great Kei River, 32°45” S. X 28°26/ E., 36 fms.
St. 2 specimens; young. .

P.F. 11556, Tugela River, N.W., by N., 22 miles, 47 fms, Brk,
sh. 1 specimen; young.

P.F. 12360. -Umhlangakulu River, N.W. by N, 7 miles, 50 fms,
S. and sh. 1 specimen: small adult.

P.F. 13455, Sandy Point, N.E. by N,, 61 miles, 51 fms. Brk. sh.,
and st. 1 specimen; small adult, diskless.

P.F. 13520, East Londen, N.W. by W. '/, W. 2 miles, Depth?
S. and brk. sh. 1 specimen; small adult.

OPHIONEREIS PORRECTA.

Lyman, 1860. Proc. Boston Soc. Nat. Hist., vol, 7, p. 260,
1865, IMus. Cat. M. C. Z., no. 1, p. 147, figs. 14 and 15.

The Pierer Faure found this species even more common than the
preceding and in the same localities, although it has not heen pre-
viously reported from the coast of Africa. [ have compared these
South African specimens with Lyman’s types and find that they
agree in all essentials. But whereas, in Lyman’s original material
from an unknown locality and in the other material at hand from
various Indo-Pacific localities, the scaling of the disk becomes in-
creasingly liner with growth, so that in large specimens it is, at
center of disk at least, very fine, in these South African specimens
the disk is always covered with relatively coarse seales: in the largest
specimen (15 mm. disk-dizineter) even at center of disk, there are
not more than 20-25 scales to each sq. mm. and there may not be
so many. This retention of a vouthful character is of no little inter-
est and it may be desirable ultimately to recognize this form as a
subspecies or variety. But the decision on that point must await
further investigations along the East African coast and accumulation
of more material.

The Pierer FAURE specimens range from 55 to 15 mm. in disk-
diameter, hut show little diversity in coloration. No two are exactly
alike but all are more or less variegated with dull shades of brown,
purplish and whitish: the arms are more or less distinetly annulat-
ed with a darker shade than the ground colour. The specimen from
13280 is peculair in the very smooth, tessellated plating of the disk;
the primary plates are quite distinct and with other large plates are
surrounded by circles of smaller ones in an indistinct but rather

e e e
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ornate pattern; the dorsal side of the arns is very prettily marbled
with dull purplish and whitish: the under surface is white but on
each arm is a broad, dull purple, longitudinal stripe which does not
decrease in width distally and hence comes to occupy the entire
under surface of the arm. Such a stripe is faintly indicated on
some other specimens.

P.F. 507 A. Algoa Bay, 33°58'S. x 2»°51'E., 25 fns. R., blk.
sp. 2 specimens; adult.

P.F. 859. Off Great Kei River, 32°45/S. x 23°26' k., 36 fms.
St. 3 specimens; young.

P.F. 12361. Umblangakulu River; N.W. by W. 7 iles, 50 fins.
S. and sh. 3 specnens: adult and young.

P.F. 12405, Itongazi River, N.W. 3/, W. 3 miles; 25 fms. S, and
sty D specimens; adult and young.

P.F. 13068, Hood Pomnt, N.W. by W. 15, W 11 miles, 49 fins.
Brk, sh. 1 specimen; young.

P.F. 13280. Cove Rock, N.E. by E. '/, E
and brk. sh. 1 specimen; small adult.

P.F. 13520, East London, N.W. by W. 1/, W, 2 miles. Depth?

b

. 4 mles; 22 fms, R,

S. and brk, sh. 1 specimen; small adult.
Bathymetrical range, 22-50 fins.

OPHIOCHITON AUSTRALIS ¥, Sp. nov.
Plate XX. Figs. 1, 2.

Disk 8 mm. in diameter; arms 55-60 mm. long. Disk covered
by a coat of thick, irregular, overlapping scales, many of which are
50—75 mm. across and among which the six primary plates can
hardly be distinguished. (They are evident in the smaller spectimen,
which is 6 mm. across the disk.) Radial shields small and widely
separated: not much larger than the largest disk scales, in the
smaller specimen: in the holotype they are about 15 mm. long,
80-1 . wide just distal to the middle and about ‘75 mm. apart.
Upper arm-plates broadly hexagonal, I-5-1'8 times as wide as long,
the distal side slightly convex and occupying the full width of plate,
the proximal margin only a little more than half as much; the
disto-lateral angles are often a little rounded: the plates are in con-
tact for the full width of the proximal margin. Interbrachial areas
below covered by coarse, overlapping scales, no one of which is
large or couspicuous. Oral shields, rhomboidal or spear-head-shaped,
decidedly longer than wide, with all angles, except possibly the

* qustralis = southern, in reference to the locality where found.
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proximal, rounded: proximal sides longer than distal: madreporite
of holotvpe, luger and mmch longer than the other shields, its
distal sides nearly twice as long as prorimal. (On the other spec-
imen, the madreporite is a trifle Jarger than the other shields but
is not otherwise peculiar).  Adoral plates curved pentagonal, pointed
within where they barely meet, if at all, widest near middle and
extending down between oral shields and side arm-plates.  Oral
plates small.  Oral papillae, 5 on a side, of which the penultimate
is nuch the largest; it is tetragonal and much wider than long, its
width equalling the second and third together or even exceeding
them: the distalimost papilla is partly concealed, as it passes inward

Fig. 3. Upper side of part of disk and arm of Opliochiton australis
sp. nov. X 10,

above the big one; the distal papilla and a part of each of the big
papiflae are horne on the adoral plates, while the oral plates bear
the rest.  No dental papillae. Teeth 5 or 6 in a column, tetragonal,
except the lowest which may be somewhat triangular,  First under
arm-plates rather small, distally rounded and proximally prolonged,
decidedly longer than wide: following plates axe-head-shaped, at
first wider than long but soon becoming longer than wide, broadly
in contact: the distal margin s slightly convex and the lateral mar-
gins markedly concave. Side arm-plates rather smuall, projecting but
little and not ineeting either above or below: each carries three
short, thick, blunt spines, of which the nuppermost equals one arm-
segment, the middle one 1s a trifle longer, and the lowest nearly
equals the iddle one. Tentacle-scale, single, large, oval, nearly
equal to the under arm-plate in length. Colour (dry) above light
dull brown, with a purplish-shade, more or less variegated, especially
on the upper arnn-plates, with yellowish-white; each radial shield
is whitish with a brown margin; beneath, yellowish-white.
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P.F. 11556. Tugela River, NAW. by N, 22 miles, 47 fins. Brk.
sh, 2 specimens; small adults.

lolotype, South African Museuwm no. A 6439.

This species so closely vesewmibles  Ophionereis porrecta in form,
colour and all details, except the complete absence of supplementary
upper arm-plates, that it might easily be mistaken for that species
in lite. It is interesting to note that it occured at the same station
with  Ophionereis dubic, while O. dubic and  O. porrecte oceurred
together at least thvee times. The known species of Opliochiton
fall readily into two groups, of which the larger has 2 or more
tentacle-scales, at least on the basal wrm-pores, while the smaller
has only a single, large scale. The present species belongs in the
smaller group but is easily distinguished from its other members by
the short, thick arm-spines, the form of the oral papillae, the oral
shields, and the upper arm-plates. It seems to be nearver to the
Atlantie species, fernispinus and grandis, than to any of the Pacific
species.  Excepting O. lentus, from deep water near the Kermadec
Islands, this is the only Ophiochiton known from south of the equator.

OPHIOCOMIDAE.

No representative of this tropical family has been taken at any
time by the Pierer FAure and 1 frankly question its right to a place
in this report. It is true that several species are known from Mo-
zambique and more probably oceur there, but south of that point,
there 18 not a single record except that of Ophiocoma scolopendrina
which Lyman reports was taken at Shmon’s Bay, Cape of Good Hope,
i 10-20 fms. He does not say how many speciniens there were,
but evidently there were very few and probably only one, as the
M. C. Z. collection contains but halt’ of the disk of a lavge individual
from this station.  While this specimen is unquestionably correctly
identified, 1 suspect there was some mistake about the locality label,
and | shall not believe that Ophiocoma oceurs on the coasts of Cape
Colony until further specimens are secnred.  Koehler has described
an Ophiopsila (O. puncisping) trom Fernao Veloso Bay, but the genus
has not yet been found at Mozambique.

The species of this family now known from Mozambique are dis-
tinguished trom each other as follows.

Key to the South Africun Species of Ophiocomidae.

Disk covered with a uniform coat of granules, except on the interbrachial areas
below, where the scales are more or less bare.
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Tentacle-scales 2, often 1 distally.
Colour variegated; more or less whitish on under side of arms; arms

5~ 8 times disk-diameter . 5 . Ophiocoma scolopendrina.

Colour very dark, nearly or quite black; no lhight colour anywhere; arms

short, 4—5 times disk-diameter 5 5 . Ophiocoma erinaceus.
Tentacle-scales 1, sometimes 2 on the first few basal joints.

Colour very dark as in erinaceus . N Ophiocoma schoenleinii.

Colour more or less light and variegated . . Opliocoma valenciae.

Digk free from granules, but usually with a few scattered, blunt spines
Opliomastiz venosa.

OPHIOCOMA SCOLOPENDRINA,

Ophinra scolopendrina Lamarck, 1816, Anim. s. Vert., vol. 2, p. H44.
f2 i ) y s 1

Ophiocoma scolopendring Muller and Troschel, 1842, Syst. Ast., p. 101,
H. L. Clark, 1915. Mem. M. C. Z., vol. 25, pl. 14, figs. 10, 11.

This common and wide-ranging brittle-star 1= known from Mo-
zambique to Tahiti and from Torres Strait to southern Japan. As
stated above, 1 do not accept the record of its occurrence at the
Cape of Good Hope. Matsumoto, in his recent admirable monograph
on Japanese ophiurans (1917, Jour. Coll. Sci. Lmp. Univ. Tokyo,
vol. 38, art. 2) considers the two following species as merely varieties
of this one. While he may he right in this, [ prefer not to discuss
the matter here, as a revision of the famnily Ophiocomidae has appear-
red in my recently published (1921) account of the Echinoderms of
Torres Strait.  There is no diffienlty in distinguishing the three forms
from each other. A specimen in the South African Museumn collection,
taken at Mozambique, in November, 1912, by K. H. Barnard, is
undoubtedly scolopendrina.

* OPHIOCOMA ERINACEUS.

Miiller and Troschel, 1842, Syst. Ast.,, p. 98. II. L. Clark, 1915. Mem.
' M. C. Z., vol. 25, pl. 15, figs. 5, 6.

This species has been the source of much dispute for there are
many museum specimens which are intermediate between typical
erinaceus and scolopendring. After studying the two forms alive in
Torres Strait, 1 became convinced that, at least in that region, they
do not interbreed, or even mingle. I therefore consider them distinct
species.  The oceurrence of erinacens at Mozambique seems to be
established.



The Echinoderm Fauna of South “Africa,

28
=~
D

* OPHIOCOMA SCHOENLEINIL.

Miiller and Troschel, 1842, Svst. Ast., p. 99. I1. L. Clark, 1915, Mem.
- M. C. Z, vol. 25, pL. 15, figs. 1, 2

b b

Bell (1884, Avert Rep. p. 510) records this species, without com-
ment. from Mozambique. As it is not otherwise known from west
of the East Indies, the record must be regarded as dnbious, to say
the least. )

* OPHIOCOMA VALENCIAE,

Miller and Troschel, 1842. Syst. Ast., p. 102. 1. L. Clark, 1915, Mem.
M. C. Z., vol. 25, pl. 16, figs. 7, 8.

This species is well known from Mozambique and northward,

OPHIOMASTIX VENOSA.,

Peters, 1851. Monatsh. K. Preus. Akad. Wiss. Berlin, p. 464,
Koehler, 1904, Mem. Soc. Zool. France, vol. 17, p. 73, figs. 28, 29,

This handsome species is well known from Zanzibar but has not
hitherto been recorded from Mozambique, A specimen from the latter
place, ecollected by K. [. Barnard, in November, 1912, is in the
present collection. It is of more than usual interest hecause, although
it ix about 20 mm. across the disk, and shows the specific characters
clearly, there are no spines or granules whatever on the disk, and
hence the specimen would property be assigned to the genus Ophi-
arthrum. Koehler’s figure shows no disk spines, but 1 have not pre-
viously noted a specimen, in which they were wholly wanting.

OPHIODERMATIDAE.

This is another family, like the preceding, characteristic of tropical
shores and represented by few species outside of the tropics. In
South African waters, four species have bheen found and three of
these are in the present collection. It is very interesting to note
that three and perhaps all of these species are peculiar to South
Africa. They are distinguished from each other as follows:

Key to the South African Species of Ophiodermatidae,

Two long genital slits in each interbrachial area.
Granulation of lower surface of disk completely covers oral shields and face
of jaws . . . Cryptopelta aster.
- Oral shields large 'md b'tre enerally \\1th an accessory shield on distal side
Opliarachnella capensis,



350 AAnnals of the South African Museuwin.

Four short genital slits in each interbrachial area.
No conspicuous bare plates on disk, except that the radial shields may be
either bare or concealed . 5 . . Ophioderma leonis.
Many conspicuously bare plates on dlSk upper arm-plates often fragmented
Ophioderma wahlbergii.

CRYPTOPELTA ASTER.

Ophiopeza aster Lyman, 1879, Bull. M. C. Z., vol. 6, p. 50: pl. XIV,
figs. 395397

Cryptopelta aster H. L. Clark, 1909, Lull. M. C. Z., vol. 52, p. 13

The rediscovery of this interesting species, and the collecting of a
good series of specimens, is ove of the uoteworthy results of the
Pierer Favre’s work., In disk-diamneter, the specimens range from
95 to 13 wm.; the largest ix thus somewhat larger than Lyman’s
type. The growth changes arve very trivial and consist of an increase
in the relative length of arn, in the number of arm-spines and in
the widening and coming into broad contact of the npper and under
arm-plates.  The smallest specimen has arms less than 5w, long:
one with disk 45 . has arms 9 mm.: one with disk 65, has
arms 17: one with disk abont 9 . has arms 27 mm. long; and
the largest has arms nearly 43> nun.  The proportion therefore in-
creages from “arms 2 X disk” to “arms 35 X disk”. The number
of arm-spines is 4 on the hasal arm-segments of the smallest spec-
imen, 5 in one somewhat larger, 6 in the spechmen 65 min. across
the disk, 7 in the one 9 mm. across, and even in the largest spec-
lmen it is very rarely 8.

Koehler has reported this species trom two shallow water stations
in the East Indies (7-13 fins)). But his specimens have decidedly
longer arms and more arm-spines and 1 am inclined to think a
comparison of specimens would show that the South African and
Fast Indian species of Cryptopelta ave not identical. The PirTER
Favure speciimens are all unicolorons, nearly white. They were taken
at the following places.

P.F. 2798, Vasco de Gama Peak, N. 71° E.; 18 miles, 230 fms.
St. 2 specimens; adult.

P 11359, Tugela River, N.W. by N1/, N, 24 miles, 65-80 fins.
R. 1 specimen: very young. '

P.I. 13194, Cove Rock, N.\W. by N.; 6 miles, 43 fms. Brk. sh.
and r. 4 specimens: young.

P.F. 13240. Cove Rock, N. 3/, K., 5 miles, 43 fms. St. and brk,
sh. 7 specimens; adult and young.
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P.F. 14365. Cape St. Blaize, N.E. by N.1/, N., 9% miles, 116 fms.
S., sh., and r. 1 specimen: adult.
Bathymetrical range, 43-230 fms.

OPHIARACHNELLA CAPENSIS.

Pectinura capensis Bell, 1888, Proc. Zool. Soc. London, p. 232: pl. XVI,
figs. 3, 4.

Ophiarachnella capensis H. L. Clark, 1915, Mem. M. C. Z., vol. 25, p. 306.

It is a matter of no little interest that this little-known species
bas been found by the Pierer Fauvre. 1t was originally described
from specimens in the British Museum labelled “Cape of Good Hope,
and has not since -been met with. The three specimens at hand
agree well with Bell’s description, but there are often 6, and rarely
7, arm-spines. In the largest specimen (15 mm.) the colored bands
on the arms are so faintly indicated as to be practically wanting.
while in the smallest (95 mm.), they are very marked: dull olive-
browu, conspicuously darker on hoth the proximal and distal margins:
in this specimen, the ground colour of which is pinkish-white, there
is a large blotch of pale brown on the disk. [n the largest specimen,
one of the oral shields entirely lacks the supplementary plate, and
in one interradius of the smallest spechnen, it is very small.

P.F. 507. Algoa Bay, 53°58'S. x 25°51'E., 25 fins. R., blk
spks. 1 specimen; small adult.

S.AM. No. 3013. False Bay, Cape Colony. Littoral. Dr. Purcell
coll. 1 specimen; large adult.

P.F. 12359. Umhlangakulu River, N.W. by N., 7 miles, 50 fins.
S. and sh. 1 specimen; adult.

OPHIODERMA LEONIS,

Diderlein, 1910. Schultze’s Zool. Anthr. Ergeb., vol. 4, lfg. 1,
p. 252; pl. V) figs. 1, 1a.

The species of Ophioderma described by Liitken in 1872 as fonga-
nmwm under the supposition that it was from the Tonga Islands has
been recorded but once since, when in 1882, Lyman reported that
the CHALLENGER had taken it at the Cape of Good Hope, in Simon’s
Bay, in 10-20 fns. As Liitken had but a single small specimen,
and its specific characters, were far from clear, it seems strange
that Mr. Lyman gives no information whatever about his specimen
or specimens. It is to be inferred however from his “Table of
Species of Ophiwra** that he had several specimens and that they
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differed among themselves as to the nakedness of the radial shields.
I think there can be little doubt that Déderlein is right in suspect-
ing that Lyman’s specimens were not fonganwne hut were identical
with the species. leonis, from Liideritzbucht, S.W, Africa. Dider-
lein’s description and figures are quite sufficient but as there are
several specimens before me in the Pieter FAURE collection, 1 shall
add a few notes. As for fonganuin, 1 do vot believe that Liitken’s
specimen came from Tonga, and I think it is probably to be refer-
red to one of the West Indian species.  Only one other Oplioderma
has been described or even recorded from the Indo-Pacific region :
this is the holotype of Koehler’s species propinguum. Here again
however | am sceptical that the specimen ever came from the East
Indies; but the species itself seemns to be valid.

The specimens from South Africa, now at hand, range from 17
to 25 mm. m disk-diameter: the arms are ahout three times as
much. In the smallest specimen, the radial shields are all visible
and similar; i another, 9 are visible -but unequal and irregular; in
the other specimens they are completely concealed as in Diderlein’s
specimens.  This accounts for Mr. Lyman’s statement (apropos fon-
gound) “occasionally radial shields naked”. I am inclined to think
that in the voung the radial shields are naked but hecome covered
at full maturity (Doderlein’s specimens were all 17 mm. or more
in disk-diameter) but it may be purely a matter of individual diver-
sity. A large specimen, with gaping mouth slits reveals the mter-
esting fact that the tentacle-scale of the first oral pore is a long,
thick and very conspicnous papilla.  The adoral plates are very
small and naked; as is well-shown i Diderlein’s figure: his deserip-
tion, saying they are for the most part granulated, does not seem
to me accurate. Curiously enough, one of the PiETER FAURE spec-
imens, shows exactly the same tusion of an oral shield (apparently
the madreporite) with an adoral plate which 18 so well shown in
Diderlein’s figure.  The colouration of the present specimens is
somewhat diversified: only two are gray, like Didevlein’s, while
three are very dark olive-brown, nearly black, above, and yellow or
whitish beneath: in one of these, the transition from dark to light
is very abrupt but in the others it is gradual: oue specimen is uni-
formly rather hright yellow-hrown.

S.A.M. No. 3013. False Bay, Cape Colony; littoral. Dr. Purcell
coll. 3 specimens: adult.

P.F. 14714, Saldanha Bay, Cape Colony: littoral. 2 specimens: adult.

Pl 18232, False Bay, Cape Colony; 810 fms. R. 1 spee-
imen; adult,
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* OPHIODERMA WAHLBERGII.
Midler and Troschel, 1842, Sys. Ast., p. 87.

This species, described originally from Port Natal, has not heen
met with since, nor has it ever heen figured. Bell (1905, Mar. Inv.
South  Afr., vol. 3, p. 255) says it “appears to be widely distri-
huted as there are examples in the Museum from the Red Sea and
from Puerto Cabello.** The occurrence of an Ophioderma in the
Red Sea, whether identical with one fromn Natal or not, would seem
to he worthy of more than this scant, passing notice, and surely we
might have heen informed a little more particularly as to the grounds
on which specimens from Venezuela, the Red Sea and Natal are
regarded as identical. It is certainly a unique distribution. Accord-
ing to Miilller and Troschel, the Natal species is very well character-
ized, and it is much to my regret that [ {ind no specimens in the
Pieter [FAure collection.

OPHIOLEPIDIDAE.

This large, cosmopolitan family is well represented in South
African waters, by a small but diversified group of species. belong-
ing to seven genera, three of which are of worldwide distribution,
one is a distinctly Indo-Pacific littoral group, and the others are
deep water genera of whose actual range our knowledge is still
incomplete.  Only one of the species here included is new to science,
but the occurrence of two specimens of the extraordinary genus
Astrophiura is of no less interest, though the genus had already
been reported from the Agulhas Bank. The following key shows
the diagnostic characters of the eleven species here listed.

Key to the South African Species of Ophliolepididae.

Side arm-plates of one or more basal arm-segments greatly extended laterally so
as to meet corresponding plates of adjoining arms, or prevented from that only
by the genital plates.
Basal arm-segments with their side-plates in contact all around the true disk
area . . z 5 a 5 5 . Astrophiura cavellae.
Basal segments of adjoining arms separated by genital plates
Ophiomisidium pulchellum.
Side arm-plates of basal arm-segmeuts not extraordinarily widened.
Tentacle-scales on second oral and first arm-pores numerous (5—15).
Radial shields at margin of disk, in contact with basal npper arm-plates;
upper ends of genital plates not extending above dorsal surface of arms.
Arm-spines minute, peg-like.



304 Annals of the South African Museum.

Arm-spines 2 or 3, close together near middle or on lower half
of side arm-plate; upper arm-plates pentagonal, in contact, be-
coming rhombic and finally triangular and distally well separated
Ophiura costata.
Arm spines 3, the uppermost near top of side arm-plate, widely
separated from the other two; upper arm-plates tetragonal,
broadly in contact, distally elongated and finally somewhat sep-
arated 5 . 5 Opliura irrorata.
Arm-spines 3, modemte]y long, the uppermost longest and equalling
or exceeding an arm-segment.
Arm-spines wide and flat; radial shielde small; upper arm-
plates, tetragonal, broadly in contact . Ophiura flagellata.
Arm-spines acicular; radial shields large; upper arm-plates
(except basal) oval. becoming elongated, little or not at all in
contact . . . Ophiura trimend.
Radial shields pushed bfmck from margin of disk and separated from
basal upper arm-plates by two closely united, small, swollen plates, which
lie between the considerably elevated upper ends of the genital plates;
a secondary arm-comb of minute papillae lies on the outer side of each
of these swollen plates . . Dictenophiura anoidea.
Tentacle-scales on second oral and bq.sal arm-pores few, usually 1 or 2 but
in Ophioplocus sometimes 4 or 5,
Upper arm-plates single and unbroken.
Upper arm-plates large and broadly in contact.
Oral shielde distinctly longer than wide; primary plates of disk
and two similarly large plates in each interradius conspicuous,
each surrounded by a distinct belt of smaller scales
Ophiocten amitinum.
Oral shields distinctly wider than long; disk plates thin, and
rather indistinct, tho the primary plates are often quite evident
Ophiocten pacificum.
Upper arm-plates very small and widely separated
Ophiomusium lymana.
Upper arm-plates broken into half a dozen or more pieces, more or less
symmetrically arranged . 5 ] Ophioplocus imbricotus.

ASTROPHIURA CAVELLAE.
Koehler, 1915. Bull. Inst. Ocean., no. 311, p. 1, figs. 1-6.

It was with great pleasure that I found in the Pierer FAURE
collection, two specimens of Astrophiura in very fine condition. The
first example of this remarkable genus was collected on the shores
of Madagascar and was described hy Sladen in 1879, as . permira.
(This date has been published by Koehler as 1870 and by Matsu-
moto as 1878: the former is probably a typographical error while
the latter is due to a preliminary notice of Sladen’s not sufficient
to establish the species). In 1898, the Varpivia collected a species
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of Astrophiura on the Agulhas Bank, off the coast of Cape Colony
in 175 fns.: D specimens were taken, one of which was figured,
but not named or described, by Chun (1900, Aus den Tiefen des
Weltmeeres, p. 488). In 1913, Matsumoto was so fortunate as to
be able to describe as a new species, a fine specimen of Astrophiura
from Okinose, a submarine bank in the Sagaini Sea, Japan. Finally
Koehler in 1915 (L ¢.) gave full descriptions of the five specimens
taken by the Varmivia, which he considered different from both the
Madagascar species and the Japanese. Matsmnoto (1917, Mon. Jap.
Oph., pp. 245-246) fails to realize that it is Chun’s specimens upon
which Koehler’s species is based and hence he writes as though
there were four species of Astrophiura known.

There is no doubt that the Japanese species (4. kawamurai) is a
well-marked form; it needs no further discussion here. But when
one begins to compare the South African a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>